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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a display device
using light-emitting elements in a pixel portion, and more
particularly to a display device using light-emitting ele-
ments typified by organic electroluminescence (EL) ele-
ments in a pixel portion, and is provided with a video data
correction circuit for correcting video data correspond-
ingly to the degradation of the light-emitting elements. In
addition, the invention relates to a display panel where
a light-emitting element such as an EL element is dis-
posed in each pixel and a video data correction circuit
for correcting the degradation of the light-emitting ele-
ment is provided. Further, the invention relates to an elec-
tronic appliance provided with such a display device.

2. Description of the Related Art

[0002] In recent years, a display device using light-
emitting elements where a semiconductor thin film is
formed over an insulator such as a glass substrate, in
particular an active matrix light-emitting device using
TFTs (Thin Film Transistors) has been in widespread
use. In the active matrix light-emitting device using TFTs,
several hundred thousand to several million TFTs are
disposed in a pixel portion where pixels are arranged in
matrix, with which electric charge of each pixel is con-
trolled for displaying images.
[0003] Further, in addition to the pixel TFTs which con-
stitute the pixels, a driver circuit is simultaneously formed
on the periphery of the pixel portion by using TFTs, which
greatly contributes to the downsizing and lower power
consumption of the device. Accordingly, the display de-
vice using light-emitting elements has become an essen-
tial device for a display portion of mobile devices and the
like of which applications are increasing in recent years.
In addition, by a crystallization technique for crystallizing
a semiconductor film such as amorphous silicon over a
glass substrate at low temperature, a high added value
has been achieved such as a so-called SOG (System
On Glass) in which a CPU and other modules are mount-
ed over a glass substrate.
[0004] As an alternative display device for a liquid crys-
tal display device (LCD), there is a display device having
a display panel where a light-emitting element is dis-
posed in each pixel and a peripheral circuit for inputting
signals to the panel, which displays images by controlling
the light emission of the light-emitting element.
[0005] Such a display device has a control circuit which
converts a received video signal to the video data capable
of displaying gray scales in the pixels of the display panel
and outputs the video data to the panel together with a
panel control signal. In the display panel of the display
device, two or three TFTs (Thin Film Transistors) are

typically disposed in each pixel, and by controlling on/off
of these TFTs, current supplied to the light-emitting ele-
ment in each pixel, namely the luminance and light emis-
sion/non-light emission of the light-emitting element in
each pixel are controlled. Further, in the peripheral por-
tion of the pixel portion of the panel, a driver circuit is
provided for controlling on/off of the TFTs in each pixel.
Such a driver circuit is constituted by TFTs which are
formed simultaneously with the TFTs in the pixel portion.
These TFTs may be either n-channel TFTs or p-channel
TFTs.
[0006] At this time, in the case where an EL element
or the like is used as the light-emitting element, current
is constantly supplied and thus flows to the EL element
in the period in which the EL element emits light. In the
case where light emission of the EL element is performed
with a current supply, luminous efficiency of R (Red), G
(Green) and B (Blue) relatively to a driving current differs
from each other depending on the material used for the
organic EL element. Moreover, the luminous efficiency
changes with time and degrades as the cumulative light-
emission period (total light-emission period) becomes
longer, and the degradation characteristics with time dif-
fer depending on each light-emitting material. According-
ly, the property of the EL element per se degrades by the
long period of light emission, which results in changes in
the luminance characteristics. That is, when comparing
an EL element which has degraded and an EL element
which has not degraded, luminance difference occurs
even when current is supplied with the same voltage from
the same current supply source. In a display device using
EL elements and the like, white light is expressed by the
total emission state of the whole three primary colors of
RGB; therefore, reddish or bluish white is displayed in
accordance with changes in the light-emission state due
to the degradation of each color with time. As a result,
such a problem is posed that white balance is disrupted.
[0007] Therefore, among display devices using light-
emitting elements such as EL elements, there is a display
device provided with a video data correction circuit which
regularly corrects video data signals for driving a pixel of
which EL element has degraded, with which the light-
emission time or the light-emission time and intensity of
each EGB pixel is detected by regularly sampling video
data signals, and the cumulative detected values are
compared with the prestored data on changes with time
of the luminance characteristics of the EL elements in
order to keep uniform display screen without causing lu-
minance unevenness even when EL elements in some
pixels have degraded.
[0008] Note that sampling in this specification means
the operation in which the light-emission time or the light-
emission time and intensity of each color (RGB in this
specification) of each pixel is regularly detected using
video signals and the detected values are accumulated.
[0009] As such a video data correction circuit, for ex-
ample, there is a self-luminous display device having a
degradation correction function which is invented by the
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present applicant and disclosed in Patent Document 1.
FIG. 13 shows a block diagram of such a video data cor-
rection circuit. The video data correction circuit includes
I: counter unit, II: memory circuit unit and III: signal cor-
rection unit. I includes a counter 1302, II includes a vol-
atile memory 1303 and a non-volatile memory 1304 and
III includes a correction circuit 1305 and a correction data
storage unit 1306. In the video data correction circuit, a
first video signal 1301A as a pre-correction video data
signal (video data for driving a pixel of which EL element
has degraded) is corrected by the signal correction unit
III, which is then supplied to a display device 1307 as a
second video signal 1301B as a corrected video data
signal.
[0010] In this video data correction circuit, the second
video signal 1301B as a corrected video data signal which
is regularly (for example, per second) supplied to the dis-
play device 1307 is sampled, and light emission/non-light
emission of each pixel is counted by the counter 1302.
The cumulative number and time of light emissions of
each pixel counted therein are sequentially stored in the
memory circuit unit II (hereinafter referred to as the cu-
mulative time data). The memory circuit is desirably con-
structed using a non-volatile memory as the number of
light emissions is accumulated; however, the non-volatile
memory generally has a limitation in the number of data
writings thereto. Thus, in the device of FIG 13, data is
stored by using the volatile memory 1303 during opera-
tion of the self-luminous device while data is written into
the non-volatile memory 1304 at regular intervals (for ex-
ample, every hour or at every shut down time of the power
source). That is, upon the next power-on time, the light-
emission time or the light-emission time and intensity of
EL elements is counted again.
[0011] [Patent Document 1] Japanese Patent Laid-
Open No. 2002-175041
[0012] Here, in order to write the cumulative time data
from the counter 1302 into the volatile memory 1303 in
one cycle of a reception clock (which corresponds to the
clock for receiving video data in the video data correction
circuit in this specification), the memory is accessed at
the following 4 timings: the write-in operation of the cu-
mulative time data to the volatile memory; the readout
operation for outputting the cumulative time data on R
from the volatile memory to the signal correction unit; the
readout operation for outputting the cumulative time data
on G from the volatile memory to the signal correction
unit; and the readout operation for outputting the cumu-
lative time data on B from the volatile memory to the
signal correction unit. At this time, there is only a short
time between the write-in timing of the cumulative time
data to the volatile memory and the output timing of the
cumulative time data from the volatile memory to the sig-
nal correction unit. Thus, in order to prevent the write-in
timing and the output timing form overlapping with each
other, a time margin (blank period) is required to be pro-
vided for avoiding mixture of data.
[0013] As set forth above, in the case of accumulat-

ing/adding or multiplying the light-emission time of light-
emitting elements, each operation timing is difficult to set
in one cycle of a reception clock during which the write-
in operation and the output operation of the cumulative
time data are performed. Therefore, a time margin is de-
sirably provided for preventing mixture of data. Addition-
ally, in accordance with the enlargement of a panel in
recent years, a volume of video data signals is increased,
which requires a storage medium capable of high-speed
operation. Thus, a time margin is still required.
[0014] In order to secure such a margin, it is required
that a volatile memory and a non-volatile memory mount-
ed on a circuit have higher capacity and operate at faster
speed. However, the number of connection pins in the
mounted circuit is increased as well as an area occupied
by the circuit is increased in accordance with the increase
in the number of bits, which obstructs the downsizing and
realization of the lower manufacturing cost of a product.
In addition, when the number of high-capacity RAMs is
increased, lower power consumption becomes difficult
to achieve.
[0015] The document US 2004/0046757 A1 mentions
that DACs 40c output to the driver 50 reference voltages
VrefR, VrefG, and VrefB obtained for R, G, and B. The
sequence control circuit 10 outputs to the driver 50 image
data h1, h2 and h3 for red, green and blue and also out-
puts them to R, G and B counters 31 a, 31 b and 31c,
respectively. The driver converts the R data h1, the G
data h2 and the B data h3 into analog data e based on
the reference voltage Vref obtained for each of R, G and
B. The RGB data are counted in each of the R, G, B
counters 31 a, 31b and 31c. The R, G and B counters
31a, 31b and 31c add the count values of the R, G and
B data h1, h2 and h3 to the previously read R, G and B
accumulated luminances to generate count data k1, k2,
and k3 for R, G, and B, respectively.

SUMMARY OF THE INVENTION

[0016] The invention is made in view of the aforemen-
tioned problems of the conventional technique, and it is
a primary object of the invention to provide a video data
correction circuit and a display device and electronic ap-
pliance incorporating the same, where the downsizing
and lower manufacturing cost of a product can be
achieved as well as the lower power consumption and
high-speed operation are achieved, by securing a margin
for the memory access timing without using a high-ca-
pacity and high-speed operation memory even when the
volume of video data signals is increased.
[0017] According to the invention, the cumulative light-
emission frequency data (cumulative data on the light-
emission time or the light-emission time and intensity or
the like) of each pixel which is inputted to a video data
correction circuit is divided into a plurality of data frag-
ments, and the plurality of data fragments are stored in
a plurality of memories for each color of light-emitting
elements, thereby a video data correction circuit can be
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provided where a margin for memory access timing can
be secured without the need for a high-capacity and high-
speed operation memory.
[0018] More specifically, a video data correction circuit
of the invention includes an detection unit for detecting
cumulative light-emission frequency data on each pixel
by sampling video data supplied to a display device hav-
ing a plurality of pixels; a cumulative data storage unit
for storing the cumulative light-emission frequency data
on each pixel in a plurality of memories; an adder for
adding the cumulative light-emission frequency data on
each pixel detected by the detection unit to the cumulative
light-emission frequency data on each pixel stored in the
cumulative data storage unit, thereby writing the result
to the cumulative data storage unit as new cumulative
light-emission frequency data; and a correction unit for
correcting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display device. The cumulative light-emission fre-
quency data is divided into a plurality of data fragments,
and the plurality of data fragments are stored in each of
the plurality of memories for each color of the pixels.
[0019] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
plurality of pixels; a cumulative data storage unit for stor-
ing the cumulative light-emission frequency data on each
pixel in a first memory and a second memory; an adder
for adding the cumulative light-emission frequency data
on each pixel detected by the detection unit to the cumu-
lative light-emission frequency data on each pixel stored
in the cumulative data storage unit, thereby writing the
result to the cumulative data storage unit as new cumu-
lative light-emission frequency data; and a correction unit
for correcting the video data based on the cumulative
light-emission frequency data stored in the cumulative
data storage unit, thereby outputting the corrected video
data to the display device. The cumulative light-emission
frequency data is divided into first cumulative light-emis-
sion frequency data and second cumulative light-emis-
sion frequency data. Each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
memory and the second memory for each color of the
pixels.
[0020] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
plurality of pixels; a cumulative data storage unit for stor-
ing the cumulative light-emission frequency data on each
pixel in a first volatile memory and a second volatile mem-
ory; an adder for adding the cumulative light-emission
frequency data on each pixel detected by the detection
unit to the cumulative light-emission frequency data on
each pixel stored in the cumulative data storage unit,

thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display device. The cu-
mulative light-emission frequency data is divided into first
cumulative light-emission frequency data and second cu-
mulative light-emission frequency data. Each of the first
cumulative light-emission frequency data and the second
cumulative light-emission frequency data is stored in one
of the first volatile memory and the second volatile mem-
ory for each color of the pixels.
[0021] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
plurality of pixels; a cumulative data storage unit for stor-
ing the cumulative light-emission frequency data on each
pixel in a first volatile memory and a second volatile mem-
ory; an adder for adding the cumulative light-emission
frequency data on each pixel detected by the detection
unit to the cumulative light-emission frequency data on
each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display device. The cu-
mulative light-emission frequency data is divided into a
high-order bit and a low-order bit of the cumulative light-
emission frequency data. Each of the high-order bit and
the low-order bit is stored in one of the first volatile mem-
ory and the second volatile memory for each color of the
pixels.
[0022] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
plurality of pixels; a cumulative data storage unit for stor-
ing the cumulative light-emission frequency data on each
pixel in a first volatile memory and a second volatile mem-
ory; an adder for adding the cumulative light-emission
frequency data on each pixel detected by the detection
unit to the cumulative light-emission frequency data on
each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display device. The cu-
mulative light-emission frequency data is divided into a
high-order bit and a low-order bit of the cumulative light-
emission frequency data. Each of the high-order bit and
the low-order bit is stored in one of the first volatile mem-
ory and the second volatile memory for each color of the
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pixels, and a degradation correction coefficient for cor-
recting the video data in the correction unit is multiplied
by only the high-order bit of the cumulative light-emission
frequency data.
[0023] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0024] Each of the pixels may be provided with a light-
emitting element of one of red, blue and green colors.
[0025] Among the light-emitting elements of the three
colors of red, blue and green, the cumulative light-emis-
sion frequency data on two colors may be stored in the
first volatile memory while the cumulative light-emission
frequency data on one color may be stored in the second
volatile memory.
[0026] By applying the invention to a display device
having a pixel portion and a video data correction circuit,
a display device can be provided where a margin for
memory access timing can be secured without the need
for a high-capacity and high-speed operation memory.
[0027] More specifically, a display device of the inven-
tion includes a gate signal line driver circuit; a source
signal line driver circuit; a pixel portion having a plurality
of pixels for displaying images, which is connected to the
gate signal line driver circuit and the source signal line
driver circuit; and a video data correction circuit for cor-
recting video data to be inputted to the gate signal line
driver circuit and the source signal line driver circuit. The
video data correction circuit includes an detection unit
for detecting cumulative light-emission frequency data
on each of the plurality of pixels by sampling the video
data supplied to each pixel; a cumulative data storage
unit for storing the cumulative light-emission frequency
data on each pixel in a plurality of memories; an adder
for adding the cumulative light-emission frequency data
on each pixel detected by the detection unit to the cumu-
lative light-emission frequency data on each pixel stored
in the cumulative data storage unit, thereby writing the
result to the cumulative data storage unit as new cumu-
lative light-emission frequency data; and a correction unit
for correcting the video data based on the cumulative
light-emission frequency data stored in the cumulative
data storage unit, thereby outputting the corrected video
data to the pixel portion. The cumulative light-emission
frequency data is divided into a plurality of data frag-
ments, and the plurality of data fragments are stored in
each of the plurality of memories for each color of the
pixels, thereby video data is corrected.
[0028] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a plurality of pixels for dis-
playing images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting

cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first memory and a second memory; an adder for
adding the cumulative light-emission frequency data on
each pixel detected by the detection unit to the cumulative
light-emission frequency data on each pixel stored in the
cumulative data storage unit, thereby writing the result
to the cumulative data storage unit as new cumulative
light-emission frequency data; and a correction unit for
correcting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the pixel portion. The cumulative light-emission fre-
quency data is divided into first cumulative light-emission
frequency data and second cumulative light-emission
frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
memory and the second memory for each color of the
pixels, thereby video data is corrected.
[0029] More specifically, a display device of the inven-
tion includes a gate signal line driver circuit; a source
signal line driver circuit; a pixel portion having a plurality
of pixels for displaying images, which is connected to the
gate signal line driver circuit and the source signal line
driver circuit; and a video data correction circuit for cor-
recting video data to be inputted to the gate signal line
driver circuit and the source signal line driver circuit. The
video data correction circuit includes an detection unit
for detecting cumulative light-emission frequency data
on each of the plurality of pixels by sampling the video
data supplied to each pixel; a cumulative data storage
unit for storing the cumulative light-emission frequency
data on each pixel in a first volatile memory and a second
volatile memory; an adder for adding the cumulative light-
emission frequency data on each pixel detected by the
detection unit to the cumulative light-emission frequency
data on each pixel stored in the cumulative data storage
unit, thereby writing the result to the cumulative data stor-
age unit as new cumulative light-emission frequency da-
ta; and a correction unit for correcting the video data
based on the cumulative light-emission frequency data
stored in the cumulative data storage unit, thereby out-
putting the corrected video data to the pixel portion. The
cumulative light-emission frequency data is divided into
first cumulative light-emission frequency data and sec-
ond cumulative light-emission frequency data, and each
of the first cumulative light-emission frequency data and
the second cumulative light-emission frequency data is
stored in one of the first volatile memory and the second
volatile memory for each color of the pixels, thereby video
data is corrected.
[0030] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a plurality of pixels for dis-
playing images, which is connected to the gate signal
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line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first volatile memory and a second volatile memory;
an adder for adding the cumulative light-emission fre-
quency data on each pixel detected by the detection unit
to the cumulative light-emission frequency data on each
pixel stored in the cumulative data storage unit, thereby
writing the result to the cumulative data storage unit as
new cumulative light-emission frequency data; and a cor-
rection unit for correcting the video data based on the
cumulative light-emission frequency data stored in the
cumulative data storage unit, thereby outputting the cor-
rected video data to the pixel portion. The cumulative
light-emission frequency data is divided into a high-order
bit and a low-order bit of the cumulative light-emission
frequency data, and each of the high-order bit and the
low-order bit is stored in one of the first volatile memory
and the second volatile memory for each color of the
pixels, thereby video data is corrected.
[0031] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a plurality of pixels for dis-
playing images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first volatile memory and a second volatile memory;
an adder for adding the cumulative light-emission fre-
quency data on each pixel detected by the detection unit
to the cumulative light-emission frequency data on each
pixel stored in the cumulative data storage unit, thereby
writing the result to the cumulative data storage unit as
new cumulative light-emission frequency data; and a cor-
rection unit for correcting the video data based on the
cumulative light-emission frequency data stored in the
cumulative data storage unit, thereby outputting the cor-
rected video data to the pixel portion. The cumulative
light-emission frequency data is divided into a high-order
bit and a low-order bit of the cumulative light-emission
frequency data, and each of the high-order bit and the
low-order bit is stored in one of the first volatile memory
and the second volatile memory for each color of the
pixels: A degradation correction coefficient for correcting
the video data in the correction unit is multiplied by only
the high-order bit of the cumulative light-emission fre-

quency data, thereby video data is corrected.
[0032] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0033] Each of the pixels may be provided with a light-
emitting element of one of red, blue and green colors.
[0034] Among the light-emitting elements of the three
colors of red, blue and green, the cumulative light-emis-
sion frequency data on two colors may be stored in the
first volatile memory while the cumulative light-emission
frequency data on one color may be stored in the second
volatile memory.
[0035] By applying the invention to an electronic appli-
ance having a display panel and a video data correction
circuit, a display device can be provided where a margin
for memory access timing can be secured without the
need for a high-capacity and high-speed operation mem-
ory.
[0036] More specifically, an electronic appliance of the
invention includes a gate signal line driver circuit; a
source signal line driver circuit; a display panel provided
with a pixel portion having a plurality of pixels for display-
ing images, which is connected to the gate signal line
driver circuit and the source signal line driver circuit; and
a video data correction circuit for correcting video data
to be inputted to the gate signal line driver circuit and the
source signal line driver circuit. The video data correction
circuit includes an detection unit for detecting cumulative
light-emission frequency data on each of the plurality of
pixels by sampling the video data supplied to each pixel;
a cumulative data storage unit for storing the cumulative
light-emission frequency data on each pixel in a plurality
of memories; an adder for adding the cumulative light-
emission frequency data on each pixel detected by the
detection unit to the cumulative light-emission frequency
data on each pixel stored in the cumulative data storage
unit, thereby writing the result to the cumulative data stor-
age unit as new cumulative light-emission frequency da-
ta; and a correction unit for correcting the video data
based on the cumulative light-emission frequency data
stored in the cumulative data storage unit, thereby out-
putting the corrected video data to the display panel. The
cumulative light-emission frequency data is divided into
a plurality of data fragments, and the plurality of data
fragments are stored in each of the plurality of memories
for each color of the pixels, thereby video data is correct-
ed.
[0037] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a plurality of pixels for displaying images,
which is connected to the gate signal line driver circuit
and the source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
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emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first memory
and a second memory; an adder for adding the cumula-
tive light-emission frequency data on each pixel detected
by the detection unit to the cumulative light-emission fre-
quency data on each pixel stored in the cumulative data
storage unit, thereby writing the result to the cumulative
data storage unit as new cumulative light-emission fre-
quency data; and a correction unit for correcting the video
data based on the cumulative light-emission frequency
data stored in the cumulative data storage unit, thereby
outputting the corrected video data to the display panel.
The cumulative light-emission frequency data is divided
into first cumulative light-emission frequency data and
second cumulative light-emission frequency data, and
each of the first cumulative light-emission frequency data
and the second cumulative light-emission frequency data
is stored in one of the first memory and the second mem-
ory for each color of the pixels, thereby video data is
corrected.
[0038] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a plurality of pixels for displaying images,
which is connected to the gate signal line driver circuit
and the source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into first cumulative light-emission
frequency data and second cumulative light-emission
frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
volatile memory and the second volatile memory for each
color of the pixels, thereby video data is corrected.
[0039] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a plurality of pixels for displaying images,

which is connected to the gate signal line driver circuit
and the source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into a high-order bit and a low-
order bit of the cumulative light-emission frequency data,
and each of the high-order bit and the low-order bit is
stored in one of the first volatile memory and the second
volatile memory for each color of the pixels, thereby video
data is corrected.
[0040] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a plurality of pixels for displaying images,
which is connected to the gate signal line driver circuit
and the source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into a high-order bit and a low-
order bit of the cumulative light-emission frequency data,
and each of the high-order bit and the low-order bit is
stored in one of the first volatile memory and the second
volatile memory for each color of the pixels. A degrada-
tion correction coefficient for correcting the video data in
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the correction unit is multiplied by only the high-order bit
of the cumulative light-emission frequency data, thereby
video data is corrected.
[0041] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0042] Each of the pixels may be provided with a light-
emitting element of one of red, blue and green colors.
[0043] Among the light-emitting elements of the three
colors of red, blue and green, the cumulative light-emis-
sion frequency data on two colors may be stored in the
first volatile memory while the cumulative light-emission
frequency data on one color may be stored in the second
volatile memory.
[0044] The electronic appliance of the invention in-
cludes a television receiver set, a computer, a portable
phone, a digital still camera, a display of a desktop, floor-
stand or wall-hung type, a video recorder of a view finder
type and/or a direct view type, a navigation system, a
video phone, a goggle display, an audio reproducing de-
vice, a game machine, a portable information terminal,
and an image reproducing device provided with a record-
ing medium.
[0045] According to another mode of the invention, the
cumulative light-emission frequency data on each pixel
(cumulative data on the light-emission time or the light-
emission and intensity) which is inputted to the video data
correction circuit is divided into a plurality of data frag-
ments, and the plurality of data fragments are stored in
the plurality of memories for each pixel of display areas,
thereby a margin for memory access timing can be se-
cured without the need for a high-capacity and high-
speed operation memory, and thus sampling can be per-
formed with less frames of a frame clock.
[0046] More specifically, a video data correction circuit
of the invention includes an detection unit for detecting
cumulative light-emission frequency data on each pixel
by sampling video data supplied to a display device hav-
ing a plurality of display areas each including a plurality
of pixels; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a plurality of memories; an adder for adding the cumu-
lative light-emission frequency data on each pixel detect-
ed by the detection unit to the cumulative light-emission
frequency data on each pixel stored in the cumulative
data storage unit, thereby writing the result to the cumu-
lative data storage unit as new cumulative light-emission
frequency light-emission frequency data; and a correc-
tion unit for correcting the video data based on the cu-
mulative light-emission frequency data stored in the cu-
mulative data storage unit, thereby outputting the cor-
rected video data to the display device. The cumulative
light-emission frequency data is divided into a plurality
of data fragments, and the plurality of data fragments are
stored in each of the plurality of memories for each pixel
of the display areas.
[0047] Another video data correction circuit of the in-

vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
first display area and a second display area each having
a plurality of pixels; a cumulative data storage unit for
storing the cumulative light-emission frequency data on
each pixel in a first memory and a second memory; an
adder for adding the cumulative light-emission frequency
data on each pixel detected by the detection unit to the
cumulative light-emission frequency data on each pixel
stored in the cumulative data storage unit, thereby writing
the result to the cumulative data storage unit as new cu-
mulative light-emission frequency data; and a correction
unit for correcting the video data based on the cumulative
light-emission frequency data stored in the cumulative
data storage unit, thereby outputting the corrected video
data to the display device. The cumulative light-emission
frequency data is divided into first cumulative light-emis-
sion frequency data and second cumulative light-emis-
sion frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
memory and the second memory for each pixel of the
first display area and the second display area.
[0048] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
first display area and a second display area each having
a plurality of pixels; a cumulative data storage unit for
storing the cumulative light-emission frequency data on
each pixel in a first memory and a second memory; an
adder for adding the cumulative light-emission frequency
data on each pixel detected by the detection unit to the
cumulative light-emission frequency data on each pixel
stored in the cumulative data storage unit, thereby writing
the result to the cumulative data storage unit as new cu-
mulative light-emission frequency data; and a correction
unit for correcting the video data based on the cumulative
light-emission frequency data stored in the cumulative
data storage unit, thereby outputting the corrected video
data to the display device. The cumulative light-emission
frequency data is divided into first cumulative light-emis-
sion frequency data and second cumulative light-emis-
sion frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
volatile memory and the second volatile memory for each
pixel of the first display area and the second display area.
[0049] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
first display area and a second display area each having
a plurality of pixels; a cumulative data storage unit for
storing the cumulative light-emission frequency data on
each pixel in a first volatile memory and a second volatile
memory; an adder for adding the cumulative light-emis-
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sion frequency data on each pixel detected by the detec-
tion unit to the cumulative light-emission frequency data
on each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display device. The cu-
mulative light-emission frequency data is divided into a
high-order bit and a low-order bit of the cumulative light-
emission frequency data, and each of the high-order bit
and the low-order bit is stored in one of the first volatile
memory and the second volatile memory for each pixel
of the first display area and the second display area.
[0050] Another video data correction circuit of the in-
vention includes an detection unit for detecting cumula-
tive light-emission frequency data on each pixel by sam-
pling video data supplied to a display device having a
first display area and a second display area each having
a plurality of pixels; a cumulative data storage unit for
storing the cumulative light-emission frequency data on
each pixel in a first volatile memory and a second volatile
memory; an adder for adding the cumulative light-emis-
sion frequency data on each pixel detected by the detec-
tion unit to the cumulative light-emission frequency data
on each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display device. The cu-
mulative light-emission frequency data is divided into a
high-order bit and a low-order bit of the cumulative light-
emission frequency data, and each of the high-order bit
and the low-order bit is stored in one of the first volatile
memory and the second volatile memory for each pixel
of the first display area and the second display area. A
degradation correction coefficient for correcting the video
data in the correction unit is multiplied by only the high-
order bit of the cumulative light-emission frequency data.
[0051] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0052] The first display area may be an area where
odd-numbered video data inputted to the display device
is displayed, and the second display area may be an area
where even-numbered video data inputted to the display
device is displayed.
[0053] By applying the invention to a display device
having a pixel portion and a video data correction circuit,
a display device can be provided where a margin for
memory access timing can be secured without the need
for a high-capacity and high-speed operation memory.
[0054] More specifically, a display device of the inven-
tion includes a pixel portion having a plurality of display

areas each having a plurality of pixels for displaying im-
ages, which is connected to a gate signal line driver circuit
and a source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a plurality of
memories; an adder for adding the cumulative light-emis-
sion frequency data on each pixel detected by the detec-
tion unit to the cumulative light-emission frequency data
on each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the pixel portion. The cumu-
lative light-emission frequency data is divided into a plu-
rality of data fragments, and the plurality of data frag-
ments are stored in each of the plurality of memories for
each pixel of the display areas, thereby video data is
corrected.
[0055] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a first display area and a
second display area each having a plurality of pixels for
displaying images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first memory and a second memory; an adder for
adding the cumulative light-emission frequency data on
each pixel detected by the detection unit to the cumulative
light-emission frequency data on each pixel stored in the
cumulative data storage unit, thereby writing the result
to the cumulative data storage unit as new cumulative
light-emission frequency data; and a correction unit for
correcting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the pixel portion. The cumulative light-emission fre-
quency data is divided into first cumulative light-emission
frequency data and second cumulative light-emission
frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
memory and the second memory for each pixel of the
first display area and the second display area, thereby
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video data is corrected.
[0056] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a first display area and a
second display area each having a plurality of pixels for
displaying images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first volatile memory and a second volatile memory;
an adder for adding the cumulative light-emission fre-
quency data on each pixel detected by the detection unit
to the cumulative light-emission frequency data on each
pixel stored in the cumulative data storage unit, thereby
writing the result to the cumulative data storage unit as
new cumulative light-emission frequency data; and a cor-
rection unit for correcting the video data based on the
cumulative light-emission frequency data stored in the
cumulative data storage unit, thereby outputting the cor-
rected video data to the pixel portion. The cumulative
light-emission frequency data is divided into first cumu-
lative light-emission frequency data and second cumu-
lative light-emission frequency data, and each of the first
cumulative light-emission frequency data and the second
cumulative light-emission frequency data is stored in one
of the first volatile memory and the second volatile mem-
ory for each pixel of the first display area and the second
display area, thereby video data is corrected.
[0057] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a first display area and a
second display area each having a plurality of pixels for
displaying images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first volatile memory and a second volatile memory;
an adder for adding the cumulative light-emission fre-
quency data on each pixel detected by the detection unit
to the cumulative light-emission frequency data on each
pixel stored in the cumulative data storage unit, thereby
writing the result to the cumulative data storage unit as
new cumulative light-emission frequency data; and a cor-
rection unit for correcting the video data based on the
cumulative light-emission frequency data stored in the
cumulative data storage unit, thereby outputting the cor-

rected video data to the pixel portion. The cumulative
light-emission frequency data is divided into an upper bit
and a lower bit of the cumulative light-emission frequency
data, and each of the upper bit and the lower bit is stored
in one of the first volatile memory and the second volatile
memory for each pixel of the first display area and the
second display area, thereby video data is corrected.
[0058] Another display device of the invention includes
a gate signal line driver circuit; a source signal line driver
circuit; a pixel portion having a first display area and a
second display area each having a plurality of pixels for
displaying images, which is connected to the gate signal
line driver circuit and the source signal line driver circuit;
and a video data correction circuit for correcting video
data to be inputted to the gate signal line driver circuit
and the source signal line driver circuit. The video data
correction circuit includes an detection unit for detecting
cumulative light-emission frequency data on each of the
plurality of pixels by sampling the video data supplied to
each pixel; a cumulative data storage unit for storing the
cumulative light-emission frequency data on each pixel
in a first volatile memory and a second volatile memory;
an adder for adding the cumulative light-emission fre-
quency data on each pixel detected by the detection unit
to the cumulative light-emission frequency data on each
pixel stored in the cumulative data storage unit, thereby
writing the result to the cumulative data storage unit as
new cumulative light-emission frequency data; and a cor-
rection unit for correcting the video data based on the
cumulative light-emission frequency data stored in the
cumulative data storage unit, thereby outputting the cor-
rected video data to the pixel portion. The cumulative
light-emission frequency data is divided into an upper bit
and a lower bit of the cumulative light-emission frequency
data, and each of the upper bit and the lower bit is stored
in one of the first volatile memory and the second volatile
memory for each pixel of the first display area and the
second display area. A degradation correction coefficient
for correcting the video data in the correction unit is mul-
tiplied by only the high-order bit of the cumulative light-
emission frequency data, thereby video data is corrected.
[0059] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0060] The first display area may be an area where the
odd-numbered video data inputted to the pixel portion is
displayed, and the second display area may be an area
where the even-numbered video data inputted to the pixel
portion is displayed.
[0061] By applying the invention to an electronic appli-
ance having a display panel and a video data correction
circuit, an electronic appliance can be provided where a
margin for memory access timing can be secured without
the need for a high-capacity and high-speed operation
memory.
[0062] More specifically, an electronic appliance of the
invention includes a gate signal line driver circuit; a
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source signal line driver circuit; a display panel provided
with a pixel portion having a plurality of display areas
each including a plurality of pixels for displaying images,
which is connected to the gate signal line driver circuit
and the source signal line driver circuit; and a video data
correction circuit for correcting video data to be inputted
to the gate signal line driver circuit and the source signal
line driver circuit. The video data correction circuit in-
cludes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a plurality of
memories; an adder for adding the cumulative light-emis-
sion frequency data on each pixel detected by the detec-
tion unit to the cumulative light-emission frequency data
on each pixel stored in the cumulative data storage unit,
thereby writing the result to the cumulative data storage
unit as new cumulative light-emission frequency data;
and a correction unit for correcting the video data based
on the cumulative light-emission frequency data stored
in the cumulative data storage unit, thereby outputting
the corrected video data to the display panel. The cumu-
lative light-emission frequency data is divided into a plu-
rality of data fragments, and the plurality of data frag-
ments are stored in each of the plurality of memories for
each pixel of the display areas, thereby video data is
corrected.
[0063] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a first display area and a second display
area each having a plurality of pixels for displaying im-
ages, which is connected to the gate signal line driver
circuit and the source signal line driver circuit; and a video
data correction circuit for correcting video data to be in-
putted to the gate signal line driver circuit and the source
signal line driver circuit. The video data correction circuit
includes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first memory
and a second memory; an adder for adding the cumula-
tive light-emission frequency data on each pixel detected
by the detection unit to the cumulative light-emission fre-
quency data on each pixel stored in the cumulative data
storage unit, thereby writing the result to the cumulative
data storage unit as new cumulative light-emission fre-
quency data; and a correction unit for correcting the video
data based on the cumulative light-emission frequency
data stored in the cumulative data storage unit, thereby
outputting the corrected video data to the display panel.
The cumulative light-emission frequency data is divided
into first cumulative light-emission frequency data and
second cumulative light-emission frequency data, and
each of the first cumulative light-emission frequency data
and the second cumulative light-emission frequency data

is stored in one of the first memory and the second mem-
ory for each pixel of the first display area and the second
display area, thereby video data is corrected.
[0064] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a first display area and a second display
area each having a plurality of pixels for displaying im-
ages, which is connected to the gate signal line driver
circuit and the source signal line driver circuit; and a video
data correction circuit for correcting video data to be in-
putted to the gate signal line driver circuit and the source
signal line driver circuit. The video data correction circuit
includes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into first cumulative light-emission
frequency data and second cumulative light-emission
frequency data, and each of the first cumulative light-
emission frequency data and the second cumulative
light-emission frequency data is stored in one of the first
volatile memory and the second volatile memory for each
pixel of the first display area and the second display area,
thereby video data is corrected.
[0065] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a first display area and a second display
area each having a plurality of pixels for displaying im-
ages, which is connected to the gate signal line driver
circuit and the source signal line driver circuit; and a video
data correction circuit for correcting video data to be in-
putted to the gate signal line driver circuit and the source
signal line driver circuit. The video data correction circuit
includes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
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emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into a high-order bit and a low-
order bit of the cumulative light-emission frequency data,
and each of the first cumulative light-emission frequency
data and the second cumulative light-emission frequency
data is stored in one of the first volatile memory and the
second volatile memory for each pixel of the first display
area and the second display area, thereby video data is
corrected.
[0066] Another electronic appliance of the invention in-
cludes a gate signal line driver circuit; a source signal
line driver circuit; a display panel provided with a pixel
portion having a first display area and a second display
area each having a plurality of pixels for displaying im-
ages, which is connected to the gate signal line driver
circuit and the source signal line driver circuit; and a video
data correction circuit for correcting video data to be in-
putted to the gate signal line driver circuit and the source
signal line driver circuit. The video data correction circuit
includes an detection unit for detecting cumulative light-
emission frequency data on each of the plurality of pixels
by sampling the video data supplied to each pixel; a cu-
mulative data storage unit for storing the cumulative light-
emission frequency data on each pixel in a first volatile
memory and a second volatile memory; an adder for add-
ing the cumulative light-emission frequency data on each
pixel detected by the detection unit to the cumulative light-
emission frequency data on each pixel stored in the cu-
mulative data storage unit, thereby writing the result to
the cumulative data storage unit as new cumulative light-
emission frequency data; and a correction unit for cor-
recting the video data based on the cumulative light-
emission frequency data stored in the cumulative data
storage unit, thereby outputting the corrected video data
to the display panel. The cumulative light-emission fre-
quency data is divided into a high-order bit and a low-
order bit of the cumulative light-emission frequency data,
and each of the high-order bit and the low-order bit is
stored in one of the first volatile memory and the second
volatile memory for each pixel of the first display area
and the second display area. A degradation correction
coefficient for correcting the video data in the correction
unit is multiplied by only the high-order bit of the cumu-
lative light-emission frequency data, thereby video data
is corrected.
[0067] The cumulative light-emission frequency data
on each pixel may be either the cumulative data on the
light-emission time of each pixel or the cumulative data
on the light-emission time and intensity of each pixel.
[0068] The first display area may be an area where
odd-numbered video data inputted to the display panel
is displayed, and the second display area may be an area
where even-numbered video data inputted to the display
panel is displayed.

[0069] The electronic appliance of the invention in-
cludes a television receiver set, a computer, a portable
phone, a digital still camera, a display of a desktop, floor-
stand or wall-hung type, a video recorder of a view finder
type and/or a direct view type, a navigation system, a
video phone, a goggle display, an audio reproducing de-
vice, a game machine, a portable information terminal,
and an image reproducing device provided with a record-
ing medium.
[0070] According to the invention, in the operation for
reading out a high-order bit of the light-emission cumu-
lative time data from volatile memories in each frame of
a reception cycle for storing the light-emission cumulative
time data in the volatile memory memories by counting
the light-emission time of light-emitting elements, RGB
are read out simultaneously but separately in such a man-
ner that two colors and one color are read out from two
volatile memories respectively. Therefore, a margin for
access timing can be secured by reducing the number
of readout accesses to memories in one frame of a re-
ception clock. Accordingly, the reliability of the circuit can
be drastically improved. In addition, the invention can
also be applied to shorter reception cycles without re-
quiring the higher capacity or higher operation speed of
memories. Thus, the invention can contribute to the
downsizing, low power consumption and lower cost of a
product.
[0071] In addition, according to the invention, in the
operation for reading out a high-order bit of the light-emis-
sion cumulative time data from volatile memories in each
frame of a reception cycle for storing the light-emission
cumulative time data in the non-volatile memories by
counting the light-emission time of light-emitting ele-
ments, the cumulative time data on a pixel to which the
odd-numbered video data is inputted and the cumulative
time data on a pixel to which the even-numbered video
data is inputted are simultaneously read out from two
volatile memories. Thus, a margin for access timing can
be secured by reducing the number of readout accesses
to memories in one frame of a reception clock in this
operation. Therefore, the capacity and the operation
speed of memories are not required to be increased. Fur-
ther, since the light-emission time of the pixel to which
the odd-numbered video data is inputted and the pixel to
which the even-numbered video data is inputted can be
counted in parallel in one frame of a frame clock, the
number of memory accesses can be drastically reduced.
Thus, the invention can contribute to the downsizing, low-
er power consumption and lower cost of a product.
[0072] The invention is effective particularly for obtain-
ing the higher capacitance of video data inputted to a
display portion, and thus can greatly contribute to an en-
largement of a panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073]
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FIG 1 is a block diagram showing a configuration
example of a light-emission time accumulator in ac-
cordance with Embodiment Mode 1.
FIG 2 is a block diagram showing a configuration
example of a video data correction unit in accord-
ance with Embodiment Mode 1.
FIG 3 is a timing chart in accordance with Embodi-
ment Mode 1.
FIG 4 is a block diagram showing a configuration
example of a light-emission time accumulator in ac-
cordance with Embodiment Mode 2.
FIG 5 is a block diagram showing a configuration
example of a video data correction unit in accord-
ance with Embodiment Mode 2.
FIG 6 is a timing chart in accordance with Embodi-
ment Mode 2.
FIG 7 is a schematic diagram showing addresses of
pixels in a pixel portion in accordance with Embod-
iment Mode 2.
FIG 8 is a timing chart in accordance with Embodi-
ment Mode 2.
FIG 9 is a diagram showing the sampling in each
frame clock in accordance with Embodiment Mode 2.
FIG 10 is a schematic diagram showing a display
device incorporating the video data correction circuit
of the invention in accordance with Embodiment 1.
FIGS. 11A to 11C are electronic appliances each
incorporating the video data correction circuit of the
invention in accordance with Embodiment 2.
FIGS. 12A to 12D are electronic appliances each
incorporating the video data correction circuit of the
invention in accordance with Embodiment 2.
FIG 13 is a block diagram showing a configuration
example of a conventional video data correction cir-
cuit.
FIG 14 is a schematic diagram showing addresses
of pixels in a pixel portion in accordance with Em-
bodiment Mode 1.
FIG 15 is a timing chart in accordance with Embod-
iment Mode 1.
FIG 16 is a diagram showing the sampling in each
frame clock in accordance with Embodiment Mode 1.

DETAILED DESCRIPTION OF THE INVENTION

[Embodiment Mode 1]

[0074] FIG 1 is a schematic diagram showing a con-
figuration example of a light-emission time accumulator
of a video data correction circuit in accordance with the
invention. This light-emission time accumulator includes
a latch circuit 101 for latching video data to be sampled,
an adder 102 for generating new cumulative time data
by adding the light-emission time predicted from the sam-
pled video data to the previously stored cumulative time
data, an RG volatile memory unit 103A as a first volatile
memory for storing the cumulative time data, and a B
volatile memory unit 103B as a second volatile memory

for storing the cumulative time data. Although a volatile
memory is exemplarily shown as the first volatile memory
unit and the second volatile memory unit, a non-volatile
memory may be used for one or both of the memory units.
Further, more memory units may be provided. Note that
the video data inputted to the latch circuit 101 corre-
sponds to the corrected video data to be actually output-
ted to the display portion.
[0075] As a controller of both the RG volatile memory
unit 103A and the B volatile memory unit 103B, a volatile
memory unit address generating circuit 105 and a volatile
memory unit control circuit 106 are provided. Further, the
adder 102 is provided with a high-order-bit storage reg-
ister 104A for reading out the cumulative time data from
the RG volatile memory unit 103A and the B volatile mem-
ory unit 103B to be added to the sampled video data and
temporarily storing it, and a low-order-bit register 104B
for similarly reading out the cumulative time data from
the RG volatile memory unit 103A and the B volatile mem-
ory unit 103B and temporarily storing it. Note that in this
embodiment mode, a display device to be supplied with
video data has a plurality of pixels each of which includes
an R (Red), G (Green) or B (Blue) light-emitting element,
and images are displayed by utilizing the light emission
of each R, G or B light-emitting element in each pixel.
[0076] In the video data correction circuit of the inven-
tion, the RG volatile memory unit 103A and the B volatile
memory unit 103B as the volatile memories used for ac-
cumulating the light-emission time of pixels are assigned
with the video data on R and G pixels and the video data
on B pixels respectively, thereby the cumulative time data
is stored therein. Note that in this embodiment mode, the
cumulative time data is divided into a high-order bit and
a low-order bit, and the RG volatile memory unit 103A
stores a high-order bit and a low-order bit of the cumu-
lative time data on R and G pixels while the B volatile
memory unit 103B stores a high-order bit and a low-order
bit of the cumulative time data on B pixels. However, how
to divide the cumulative time data on RGB pixels to be
partially assigned to each volatile memory unit is not lim-
ited to the mode in which the video data on RGB pixels
is divided into the video data on R and G pixels and the
video data on B pixels. For example, such a mode can
be employed that the cumulative time data on RGB pixels
is divided into the video data on G and B pixels and the
video data of R pixels, and assigned to a GB volatile
memory unit and an R volatile memory unit respectively.
Note that the invention can be applied not only to the
case where video data has three colors of RGB but can
be applied to the case where images are displayed with
four or more colors, in which case the cumulative time
data is stored in each volatile memory unit.
[0077] FIG. 2 is a schematic diagram showing a con-
figuration example of a video data correction unit of a
video data correction circuit in accordance with the in-
vention. This video data correction unit stores degrada-
tion correction coefficients, and is provided with a non-
volatile memory unit 107 as a non-volatile memory for
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backing up the content of the RG volatile memory unit
103A and the B volatile memory unit 103B when the pow-
er is off, and a multiplier 110 for generating corrected
video data obtained by multiplying video data by a deg-
radation correction coefficient corresponding to the cu-
mulative light-emission time of each pixel. In addition, a
non-volatile memory address generating circuit 108 and
a non-volatile memory unit control circuit 109 are provid-
ed as a controller of the non-volatile memory unit 107,
each of which controls the non-volatile memory unit using
an address bus and a memory control signal. Note that
a delay circuit 111 may be provided when multiplying the
pre-correction video data by a degradation correction co-
efficient in the multiplier 110. By providing the delay cir-
cuit, video data input can be synchronized with the output
of a degradation correction coefficient.
[0078] Description is made on the operation of the
aforementioned video data correction circuit. First, data
on changes with time of the luminance characteristics of
a light-emitting element of a display device typified by an
EL element is prestored in the non-volatile memory unit
107 as a degradation correction coefficient for correcting
video data in accordance with the degree of degradation
so as to eliminate the influence of the degradation. As
an alternative configuration, another circuit unit for
prestoring a degradation correction coefficient may be
provided, such as a degradation correction coefficient
storage register for storing data on changes with time of
the luminance characteristics of a light-emitting element
of a display device.
[0079] Note that in this embodiment mode, the degra-
dation correction coefficient for correcting the luminance
of a light-emitting element is calculated by using Formula
1. In Formula 1, t is a light-emission cumulative time, K0
is the ideal luminance, K(t) is the luminance at the light-
emission cumulative time t, and a(t) is a degradation cor-
rection coefficient at the light-emission cumulative time t. 

[0080] Video data (VD) inputted to the video data cor-
rection circuit is regularly sampled in the latch circuit 101,
and the number of light emissions/non-light emissions in
each pixel which is counted based on the video data is
sequentially stored in a divided data form into the RG
volatile memory unit 103A and the B volatile memory unit
103B respectively. The aforementioned regular sampling
is performed once a second in this embodiment mode.
[0081] Here, FIG 3 shows a timing chart of a reception
clock (hereinafter, reception CK), a pre-correction video
data signal (hereinafter, pre-correction VD: Vb1, Vb2, ...)
a corrected video data signal (hereinafter, corrected VD:
Va1, Va2, ...), an RG readout control signal (hereinafter,
RG_OEB), a B readout control signal (hereinafter, B_
OEB), an RG write-in control signal (hereinafter,

RG_WEB), a B write-in control signal (hereinafter,
B_WEB), an RG volatile memory unit address (hereinaf-
ter, RG address: AR and AG), a B volatile memory unit
address (hereinafter, B address: AB), an output of the
RG light-emission time cumulative data (hereinafter, RG
data output: DR and DG), and an output of the B light-
emission time cumulative data (hereinafter, B data out-
put: DB), which are used in the light-emission time accu-
mulator of the invention.
[0082] Description is made briefly on the write-in/rea-
dout operation to/from the RG volatile memory unit 103A
or the B volatile memory unit 103B. When the RG_OEB
is at High or Low (Low in this specification), video data
can be read out from the RG volatile memory unit 103A
and when the B_OEB is at High or Low (Low in this spec-
ification), video data can be read out from the B volatile
memory unit 103B. Meanwhile, when the RG_WEB is at
High or Low (Low in this specification), video data can
be written into the RG volatile memory unit 103A and
when the B_WEB is at High or Low (Low in this specifi-
cation), video data can be written into the B volatile mem-
ory unit 103B. As shown in FIG 3, the high-order-bit time
cumulative data on R is read out form the RG volatile
memory unit 103A in the period when the RG address is
specified and the RG_OEB is at Low.
[0083] Although the sampling of each color of pixels is
carried in the order of R→G→B in this embodiment mode,
it is needless to mention that the invention is not limited
to this sampling order, and the sampling may be per-
formed by appropriately changing the order. For exam-
ple, it may be G→R→B or other orders.
[0084] Referring now to FIGS. 1 to 3 with time on the
sampling of a pre-correction VD, in the first cycle of a
reception cycle CK, the RG_OEB is set Low in order to
read out the high-order-bit time cumulative data (pre-cor-
rection video data Vb1 in this embodiment mode) on a
predetermined pixel of a predetermined color (R in this
embodiment mode) of a pre-correction VD. In synchro-
nization with this, a high-order-bit time cumulative read-
out address 301 is specified in the RG address while
high-order-bit time cumulative readout data 302 on R is
stored in the high-order-bit storage register 104A.
[0085] Then, in the second cycle of the reception CK,
the RG_OEB is set Low in order to read out the low-order-
bit time cumulative data on a predetermined pixel of a
predetermined color (R in this embodiment mode) of a
pre-correction VD. In synchronization with this, a low-
order-bit time cumulative readout address 303 is speci-
fied in the RG address while R low-order-bit time cumu-
lative readout data 304 on R is stored in the low-order-
bit storage register 104B.
[0086] Then, in the third cycle of the reception CK, the
high-order-bit time cumulative readout data 302 on R
which is stored in the high-order-bit storage register 104A
is outputted to the adder 102, which is synchronously
added to the light-emission data on R of the pre-correc-
tion video data Vb1 with a latch or the like (not shown).
In addition, in order to write the added high-order-bit
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write-in data 306 on R into the RG volatile memory unit
103A, a high-order-bit time cumulative address 305 is
specified in the RG address, and in synchronization with
this, the RG_WEB is set Low.
[0087] Then, in the fourth cycle of the reception CK,
the low-order-bit time cumulative readout data 304 on R
which is stored in the low-order-bit storage register 104B
is inputted to the adder 102, which is synchronously add-
ed to the cumulative time data on R of the pre-correction
video data Vb1 with a latch or the like (not shown). In
order to write the added low-order-bit time cumulative
write-in data 308 on R into the RG volatile memory unit
103A, a low-order-bit time cumulative write-in address
307 is specified in the RG address, and in synchroniza-
tion with this, the RG_WEB is set Low.
[0088] As set forth above, the time cumulative data on
R color of the VD1 is accumulated in the RG volatile mem-
ory unit 103A by using 1 to 4 cycles of a reception clock.
When sampling G, an operation similar to the R sampling
operation may be performed. In addition, when sampling
B, the sampling may be appropriately performed by sep-
arating each of the readout operation and the write-in
operation from/to the B volatile memory unit into a high-
order bit and a low-order bit in accordance with the
B_OEB and B_WEB.
[0089] In order to perform the aforementioned sam-
pling of the pre-correction video data to the whole colors
of pixels so that the sampled time cumulative data is mul-
tiplied by a degradation correction coefficient to obtain
video data to be inputted to the display portion, the video
data is outputted to the non-volatile memory unit address
generating circuit of the video data correction unit from
the RG volatile memory unit and the B volatile memory
unit through a node 112 in FIG 1 in accordance with each
frequency of a reception clock.
[0090] Here, description is made on the write-in oper-
ation of the high-order-bit time cumulative data on R into
the RG volatile memory unit, in which the high-order-bit
time cumulative data on R is written into the RG non-
volatile memory unit or the G non-volatile memory unit,
and the high-order-bit time cumulative data from the RG
volatile memory unit and the B volatile memory unit are
outputted to the video data correction unit of the high-
order-bit time cumulative data.
[0091] In the case of writing the high-order-bit time cu-
mulative data on R into the RG volatile memory unit, the
memory is accessed at the following 3 timings: the write-
in operation of the high-order-bit cumulative time data on
R into the RG volatile memory unit; the readout operation
for outputting the high-order-bit time cumulative data on
R from the RG volatile memory unit to a multiplier, and
for outputting the high-order-bit time cumulative data on
B from the B volatile memory unit to the multiplier; and
the readout operation for outputting the high-order-bit
time cumulative data on G from the RG volatile memory
unit to the multiplier, thus the memory access timing may
be less than the conventional 4 times. At this time, by
separately providing the RG volatile memory unit and the

B volatile memory unit, the high-order-bit light-emission
time cumulative data on R can be outputted from the RG
volatile memory unit simultaneously with the high-order-
bit light-emission time cumulative data on B being out-
putted from the B volatile memory unit. In addition, the
remaining data on G may be appropriately outputted after
outputting the light-emission time cumulative data on R
as shown in FIG 3. Accordingly, a blank period is secured
as shown in FIG 3 as compared to the conventional ac-
cess timing.
[0092] Description is made with reference to FIGS. 14
to 16 on the sampling of the light-emission time cumula-
tive data in accordance with each frame clock cycle.
Here, description is made using a display portion shown
in FIG 14 which has pixels assigned with addresses: A11,
B21, C31, D41, A51, ... A(m-3)n, B(m-2)n, C(m-1)n and Dmn in
this order from the upper left.
[0093] FIG 15 shows an enlarged chart showing each
cycle of a frame clock, and a reception clock. Here, the
frame clock has 60 frames a second as set forth above.
The number of video data signal receptions of the recep-
tion CK in one cycle of this frame clock, namely one frame
period Tf is m 3 n.
[0094] Note that one frame period here corresponds
to a period in which video data signals for the pixels of
A11 to Dmn shown in FIG. 14 are received. In addition,
the reception clock (also referred to as a reception CK)
corresponds to a signal having one cycle of Tf/(m 3 2)
which is obtained by dividing the Tf by the number of
video data signal receptions m 3 n. In addition, a frame
clock (also referred to as a frame CK) corresponds to a
signal having one cycle of one frame period.
[0095] FIG 16 shows the pixel data sampled in each
frame of a frame clock, which is to be referred along with
FIGS. 14 and 15. Assuming that sampling of the pixel
A11 is started in the first frame of a frame clock, 1 to 4
cycles of a reception clock are required for the readout
operation of the high-order bit, the readout operation of
the low-order bit, the write-in operation of the high-order
bit and the write-in operation of the low-order bit as shown
in FIG 15, thus the pixel data which is sampled next is
A51. Similarly, in the second frame as the next frame
clock, sampling is performed in order from the pixel B21.
Hereinafter, as shown in FIG 16, sampling is performed
in order from the pixel C31 in the third frame, and in the
fourth frame of the next frame clock, sampling is per-
formed in order from the pixel D41. Note that the sampling
is performed separately for each color since a different
element is used for each color. Therefore, in the afore-
mentioned first to fourth frames, for example, sampling
on R is performed to the whole pixels. Here, an example
where an image is displayed with the three primary colors
of RGB is shown, and in order to sample each RGB of
the whole pixels separately, 12 frames of frame clocks
are required.
[0096] By providing a video data correction circuit hav-
ing the configuration of this embodiment mode, a margin
for access timing can be secured by reducing the number
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of memory readout accesses in one frame of a reception
clock; therefore, the downsizing, lower power consump-
tion and lower cost of a product can be achieved without
increasing the capacity or the operation speed of mem-
ories.
[0097] Further, by storing the cumulative time data by
regularly sampling the light-emission time of a light-emit-
ting element, and correcting the video data by referring
to the prestored data on changes with time of the light-
emitting element as required, corrected video data can
be supplied which is capable of controlling the luminance
of a degraded light-emitting element to be at substantially
an equal level to that of a light-emitting element which
has not degraded, while uniform screen display can be
maintained in a display device without causing luminance
unevenness.
[0098] Note that in the case where gray scale display
using EL elements is also performed by controlling the
luminance thereof, it is desirable to determine the deg-
radation state of the EL elements based on both the light-
emission time and intensity by detecting the light-emis-
sion intensity of the EL elements as well as the light-
emission time thereof. In this case, data for correction is
produced correspondingly, and data on the cumulative
light-emission time and intensity is stored in the RG vol-
atile memory unit 103A and the B volatile memory unit
103B as well as a degradation correction coefficient
based on the cumulative light-emission frequency data
which is obtained by sampling the cumulative light-emis-
sion time and intensity is prestored in the non-volatile
memory unit to the multiplier.
[0099] The sampling may be appropriately performed
not only in the case where the video data has data on
the three primary colors of RGB but also the case where
light-emitting elements of another color are additionally
provided in pixels of the display device so that images
are displayed with four or more colors. For example, in
the case where display is performed with four colors
(RGB and W (White)), an RG volatile memory unit or a
BW volatile memory unit may be provided to perform
sampling in the order of R→G→B→W, and the cumula-
tive light-emission frequency data on each color may be
outputted from the RG volatile memory unit or the BW
volatile memory unit.
[0100] As an element used for the memories such as
the RG volatile memory unit 103A and the B volatile mem-
ory unit 103B, a static memory (SRAM) or a dynamic
memory (DRAM) may be used. As an element used for
the memory such as the non-volatile memory unit 107,
a ferroelectric memory (FeRAM), an EEPROM, a flash
memory or the like may be used. However, the invention
is not limited to these, and commonly used memory el-
ements may be employed as well. In the case of using a
DRAM for the volatile memory unit, however, a regular
refresh function is additionally required.

[Embodiment Mode 2]

[0101] FIG 4 is a schematic diagram showing a con-
figuration example of a light-emission time accumulator
of a video data correction circuit of this embodiment
mode. This light-emission time accumulator includes a
latch circuit 401 for holding video data to be sampled, an
adder 402 for generating new cumulative time data by
adding the light-emission time predicted from the sam-
pled video data to the previously stored cumulative time
data, and first and second display area volatile memory
units 403A and 403B for storing the cumulative time data.
Although a volatile memory is exemplarily used for each
of the first and second display area volatile memory units,
a memory unit using a non-volatile memory may be used
for one or both of them. Further, more memory units may
be provided. Note that the video data inputted to the latch
circuit 401 corresponds to the corrected video data to be
actually outputted to the display portion.
[0102] In the light-emission time cumulative unit, a vol-
atile memory unit address generating circuit 405 and a
volatile memory unit control circuit 406 are provided as
a controller of both the first display area volatile memory
unit 403A and the second display area volatile memory
unit 403B. Further, the adder 402 is provided with a high-
order-bit storage register 404A for the first display area
and a low-order-bit storage register 404B for the first dis-
play area for reading out the cumulative time data from
the first display area volatile memory unit 403A to be
added to the sampled video data and temporarily storing
it, and a high-order-bit storage register 404C for the sec-
ond display area and a low-order-bit storage register
404D for the second display area for reading out the cu-
mulative time data from the second display area volatile
memory unit 403B to be added to the sampled video data
and temporarily storing it. In addition, a selector 413 is
provided for sequentially switching the cumulative time
data on the first display area or the second display area
to be inputted to the adder 402. Further, in order to control
the timing of writing the cumulative time data which is
added by the adder 402 into the first display area volatile
memory unit 403A and the second display area volatile
memory unit 403B, registers 414 and tri-state buffers 415
are provided. Although a register is used as the memory
unit for storing the cumulative time data, the invention is
not limited to this and an alternative memory unit may be
provided so long as the cumulative time data can be tem-
porarily stored therein.
[0103] In this embodiment mode, a display device to
be supplied with video data has a plurality of pixels each
of which includes an R (Red), G (Green) or B (Blue) light-
emitting element, and images are displayed by utilizing
the light emission of each RGB light-emitting element in
each pixel. In addition, in this embodiment mode, a dis-
play device to be supplied with video data has a first
display area and a second display area. The first display
area is used as an area where odd-numbered video data
inputted to the display device is displayed (Odd Video
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Data Area; OVDA) while the second display area is used
as an area where the even-numbered video data inputted
to the display device is displayed (Even Video Data Area:
EVDA).
[0104] In the video data correction circuit of this em-
bodiment mode, the first display area volatile memory
unit 403A and the second display area volatile memory
unit 403B as the volatile memory units used for accumu-
lating the light-emission time of pixels are assigned with
video data on the light-emitting elements of the pixels in
the first display area and the video data on the light-emit-
ting elements of the pixels in the second display area
respectively, thereby storing the cumulative time data.
Note that in this embodiment mode, the cumulative time
data is divided into an upper bit and a lower bit, and the
upper bit and the lower bit of the video data on light-
emitting elements of the pixels in the first display area
are stored in the first display area volatile memory unit
403A while the upper bit and the lower bit of video data
on light-emitting elements of the pixels in the second dis-
play area are stored in the second display area volatile
memory unit 403B. Note that the display device supplied
with video data is not limited to the one having the first
display area and the second display area, and the inven-
tion can also be applied to the case where a third display
area is provided, in which case the video data may be
stored in each of the aforementioned volatile memory
units or an another corresponding memory unit may be
provided.
[0105] FIG. 5 is a schematic diagram showing a con-
figuration example of a video data correction unit of the
video data correction circuit of the invention. The video
data correction unit stores degradation correction coef-
ficients, and provided with a non-volatile memory unit
407 as a non-volatile memory unit for backing up the
content of the first display area volatile memory unit and
the second display area volatile memory unit when the
power is off, and a multiplier 410 for generating corrected
video data by multiplying pre-correction video data by a
degradation correction coefficient corresponding to the
cumulative light-emission time of each pixel. In addition,
as a controller of the non-volatile memory unit 407, a non-
volatile memory unit address generating circuit 408 and
a non-volatile memory unit control circuit 409 are provid-
ed, each of which controls the non-volatile memory unit
407 by using an address bus and a memory control sig-
nal. Note that a delay circuit 411 may be provided when
multiplying the pre-correction video data by a degrada-
tion correction coefficient in the multiplier 410, thereby
video data input can be synchronized with the output of
a degradation correction coefficient.
[0106] Description is made on the operation of the
aforementioned video data correction circuit. First, data
on changes with time of the luminance characteristics of
a light-emitting element of a display device typified by an
EL element is prestored in the non-volatile memory unit
407 as a degradation correction coefficient for correcting
video data in accordance with the degree of degradation

so as to eliminate the influence of the degradation. As
an alternative configuration, another circuit unit for
prestoring a degradation correction coefficient may be
provided, such as a degradation correction coefficient
storage register for storing data on changes with time of
the luminance characteristics of a light-emitting element
of a display device.
[0107] Note that in this embodiment mode, the degra-
dation correction coefficient for correcting the luminance
of a light-emitting element is calculated by using Formula
2. In Formula 2, t is a light-emission cumulative time, K0
is the ideal luminance, K(t) is the luminance at the light-
emission cumulative time t, and a(t) is a degradation cor-
rection coefficient at the light-emission cumulative time t. 

[0108] Video data (VD) inputted to the video data cor-
rection circuit is regularly sampled in the latch circuit 401,
and the number of light emissions/non-light emissions in
each pixel which is counted based on the video data is
sequentially stored in a divided data form into the first
display area volatile memory unit 403A and the second
display area volatile memory unit 403B. The aforemen-
tioned regular sampling is performed once a second in
this embodiment mode.
[0109] Here, FIG. 6 shows a timing chart of a reception
clock (reception CK), a pre-correction video data signal
(pre-correction VD: Vb1, Vb2, ...) a corrected video data
signal (corrected VD: Va1, Va2, ...), a readout control
signal for an area in which the odd-numbered video data
is displayed (OVDA_OEB), a readout control signal for
an area in which the even-numbered video data is dis-
played (EVDA_OEB), a write-in control signal for an area
in which the odd-numbered video data is displayed
(OVDA_WEB), a write-in control signal for an area in
which the even-numbered video data is displayed
(EVDA_WEB), a volatile memory unit address for the
odd-numbered video data (OVDA address: AR, AG and
AB), a volatile memory unit address for the even-num-
bered video data (EVDA address: AR, AG and AB), an
output of the light-emission time cumulative data on the
odd-numbered video data (OVDA data output: DR, DG
and DB), and an output of the light-emission time cumu-
lative data of the even-numbered video data (EVDA data
output: DR, DG and DB), which are used in the light-emis-
sion time accumulator of the invention.
[0110] Description is made briefly on the write-in/rea-
dout operation to/from the first display area volatile mem-
ory unit 403A or the second display area volatile memory
unit 403B. When the OVDA_OEB is at High or Low (Low
in this specification), video data can be read out from the
first display area volatile memory unit 403A and when
the EVDA_OEB is at High or Low (Low in this specifica-
tion), video data can be read out from the second display
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area volatile memory unit 403B. Meanwhile, when the
OVDA_WEB is at High or Low (Low in this specification),
video data can be written into the first display area volatile
memory unit 403A and when the EVDA_WEB is at High
or Low (Low in this specification), video data can be writ-
ten into the second display area volatile memory unit
403B. As shown in FIG. 6, the high-order-bit time cumu-
lative data on R of the first display area is read out form
the first display area volatile memory unit 403A in the
period when the OVDA address is specified and the
OVDA_OEB is at Low.
[0111] Although the sampling of each color of pixels is
carried in the order of R→G→B in this embodiment mode,
it is needless to mention that the invention is not limited
to this sampling order, and the sampling may be per-
formed by appropriately changing the order. For exam-
ple, it may be G→R→B or other orders.
[0112] The sampling of a pre-correction VD is de-
scribed with reference FIGS. 4 to 6 with time. In the first
and second cycles of a reception cycle, the OVDA_OEB
and the EVDA_OEB are set Low in order to read out the
high-order-bit time cumulative data on a pixel to which
the odd-numbered video data is inputted and a pixel to
which the even-numbered video data is inputted, each
having a predetermined color (R in this embodiment
mode) of a pre-correction VD. In synchronization with
this, high-order-bit time cumulative readout addresses
601A and 601B are specified in the OVDA address and
the EVDA address respectively while high-order-bit time
cumulative readout data 602A on the pixel to which the
odd-numbered video data on R is inputted and high-or-
der-bit time cumulative readout data 602B on the pixel
to which the even-numbered video data on R is inputted
are stored in the first display area high-order-bit storage
register 404A and the second display area high-order-bit
storage register 404C respectively.
[0113] Subsequently, in order to read out the low-or-
der-bit time cumulative data on the pixels to which the
odd-numbered video data the even-numbered video data
on a predetermined color (R in this embodiment mode)
of a pre-correction VD1 are inputted, the OVDA_OEB
and the EVDA_OEB are set Low again. In synchroniza-
tion with this, a low-order-bit time cumulative readout ad-
dress 603A and a low-order-bit time cumulative readout
address 603B are specified in the OVDA address and
the EVDA address respectively while low-order-bit time
cumulative readout data 604A on the pixel to which the
odd-numbered video data on R and low-order-bit time
cumulative readout data 604B on the pixel to which the
even-numbered video data on R are stored in the first
display area high-order-bit storage register 404B and the
second display area high-order-bit storage register 404D
respectively.
[0114] Then, in the third and fourth cycles of the recep-
tion clock, the high-order-bit time cumulative readout da-
ta 602A and 602B on the pixels to which the odd-num-
bered video data and the even-numbered video data on
a predetermined color (R in this embodiment mode) of a

pre-correction VD1 are inputted, which are stored in the
first display area high-order-bit storage register 404A and
the second display area high-order-bit storage register
404C respectively, are outputted to the adder so that the
high-order-bit time cumulative data on R inputted to the
adder is synchronously added to the high-order-bit time
cumulative data on R of the Vb1 with a latch or the like
(not shown). The added high-order-bit time cumulative
write-in data 606A and 606B on the pixel to which the
odd-numbered video data on R is inputted and the pixel
to which the even-numbered video data on R is inputted
are once stored in the registers 414, and in order to write
these into the first display area volatile memory unit 403A
and the second display area volatile memory unit 403B,
a high-order-bit time cumulative readout address 605A
and a high-order-bit time cumulative readout address
605B are specified in the OVDA address and the EVDA
address respectively, and in synchronization with this,
the OVDA_WEB and the EVDA_WEB are set Low.
[0115] Then, the low-order-bit time cumulative readout
data 604A and 604B on the pixels to which the odd-num-
bered video data and the even-numbered video data on
a predetermined color (R in this embodiment mode) of a
pre-correction VD1 are inputted, which are stored in the
first display area low-order-bit storage register 404B and
the second display area low-order-bit storage register
404D respectively, are outputted to the adder 402, which
are synchronously added to the low-order-bit time cumu-
lative data on R of the Vb1 with a latch or the like (not
shown). The added high-order-bit cumulative write-in da-
ta 608A and 608B on the pixels to which the odd-num-
bered video data on R is inputted and the pixels to which
the even-numbered video data on R is inputted are once
stored in the registers 414, and in order to write these
into the first display area volatile memory unit 403A and
the second display area volatile memory unit 403B, a
low-order-bit time cumulative write-in address 607A and
a low-order-bit time cumulative write-in address 607B are
specified in the OVDA address and the EVDA address
respectively, and in synchronization with this, the
OVDA_WEB and the EVDA_WEB are set Low.
[0116] Although the aforementioned readout and
write-in operations are performed in the order from the
high order bit to the low order bit, the operations may be
performed in different orders.
[0117] In the aforementioned manner, the light-emis-
sion cumulative data on R light-emitting elements of the
pixels where the odd-numbered video data and the even-
numbered video data are displayed is accumulated in
the volatile memory units in parallel using 1 to 4 cycles
of a reception clock. In order to sample the B and G light-
emitting elements of the pixels to which the odd-num-
bered video data is inputted and the pixels to which the
even-numbered video data is inputted, an operation sim-
ilar to the R sampling operation may be performed.
[0118] The aforementioned sampling of the pre-cor-
rection video data is performed to the pixels of the whole
colors, and in order to multiply the sampled time cumu-
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lative data by a degradation correction coefficient to ob-
tain video data to be inputted to the display portion, high-
order-bit time cumulative data on each pixel is outputted
from the first display area volatile memory unit 403A and
the second display area volatile memory unit 403B to a
non-volatile memory unit address generating circuit
through a node 416 and a node 417.
[0119] Here, description is made on the write-in oper-
ation of the high-order-bit time cumulative data on R and
the low-order-bit time cumulative data on R into the first
display area volatile memory unit in which the high-order-
bit time cumulative data on R and low-order-bit time cu-
mulative data on R are written into the first display area
volatile memory unit and the high-order-bit time cumula-
tive data is outputted from the first display area volatile
memory unit to the multiplier of the high-order-bit time
cumulative data. In addition, description is made on the
write-in operation of the high-order-bit time cumulative
data on R and the low-order-bit time cumulative data on
R into the second display area volatile memory unit in
which the high-order-bit time cumulative data on R is writ-
ten into the second display area volatile memory unit and
the high-order-bit time cumulative data is outputted from
the second display area volatile memory unit to the mul-
tiplier of the high-order-bit time cumulative data.
[0120] By separately providing the first display area
volatile memory unit and the second display area volatile
memory unit, the high-order-bit time cumulative data on
R of the first display area and the high-order-bit time cu-
mulative data on R of the second display area can be
simultaneously outputted to the video data correction unit
from the first display area volatile memory unit and the
second display area volatile memory unit respectively.
In addition, the remaining data on G may be appropriately
outputted after outputting the light-emission period cu-
mulative data on R as shown in FIG. 6. Accordingly, a
blank period is secured as shown in FIG 6 as compared
to the conventional access timing.
[0121] Description is made with reference to FIGS. 7
to 9 in further details. Here, description is made using a
display portion shown in FIG. 14 which has pixels as-
signed with addresses: A11, B21, A31, B41 A51, ... A(m-3)n,
B(m-2)n, A(m-)n and Bmn in this order from the upper left.
[0122] FIG 8 shows an enlarged chart showing each
cycle of a frame clock (hereinafter, frame CK) and a re-
ception clock (hereinafter, reception CK). Here, the frame
clock has 60 frames a second as set forth above. The
number of video data signal receptions of the reception
CK in one cycle of this frame clock, namely one frame
period Tf is m 3 n.
[0123] Note that one frame period here corresponds
to a period in which video data signals for the pixels A11
to Dmn shown in FIG 7 are received. In addition, the re-
ception clock (also referred to as a reception CK) corre-
sponds to a signal having one cycle of Tf/(m 3 n) which
is obtained by dividing the Tf by the number of video data
signal receptions: m 3 n. In addition, a frame clock (also
referred to as a frame CK) corresponds to a signal having

one cycle of one frame period.
[0124] FIG 9 shows the pixel data sampled in each
frame of the frame CK, which is referred to along with
FIGS. 7 and 8. In the first frame of the frame CK, assum-
ing that sampling is started from the pixels A11 and B21,
1 to 4 cycles of a reception clock are required for the
readout operation from the first and second display area
volatile memory units (for example, the readout operation
of the pixels A11 and B21), the write-in operation into the
first and second display area volatile memory units (for
example, the write-in operation of the pixels A11 and B21),
thus the pixel data sampled next corresponds to A51 and
B61. Similarly, in the second frame of a frame clock, sam-
pling is performed in order from the pixels A31 and B41.
Note that the sampling is separately performed for each
color since a different element is used for each color.
Here, an example in which an image is displayed using
the three primary colors of RGB is shown, in which each
color of RGB is sampled separately; and in the afore-
mentioned first to second frames, the whole R pixels are
sampled. Therefore, in order to sample the whole RGB
pixels, 6 frames of a frame CK are required. Thus, sam-
pling can be performed more efficiently as compared to
Embodiment Mode 1 where 12 frames of a frame CK are
required.
[0125] As set forth above, by storing the cumulative
time data by regularly sampling the light-emission period
of a light-emitting element, and correcting the video data
by referring to the prestored data on changes with time
of the light-emitting element as required, corrected video
data can be supplied which is capable of controlling the
luminance of a degraded light-emitting element to be at
substantially an equal level to that of a light-emitting el-
ement which has not degraded, while uniform screen dis-
play can be maintained in a display device without caus-
ing luminance unevenness.
[0126] Note that in the case where gray scale display
using EL elements is also performed by controlling the
luminance thereof, it is desirable to determine the deg-
radation state of the EL elements based on both the light-
emission time and intensity by detecting the light-emis-
sion intensity of the EL elements as well as the light-
emission time thereof. In this case, data for correction is
produced correspondingly, and data on the cumulative
light-emission time and intensity is stored in the first dis-
play area volatile memory unit 403A and the second dis-
play area volatile memory unit 403B as well as a degra-
dation correction coefficient based on the cumulative
light-emission frequency data which is obtained by sam-
pling the cumulative light-emission time and intensity is
prestored in the non-volatile memory unit.
[0127] The sampling may be appropriately performed
not only in the case where the video data has data on
the three primary colors of RGB but also the case where
light-emitting elements of another color are additionally
provided in pixels of the display device so that images
are displayed with four or more colors. For example, in
the case where display is performed with four colors
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(RGB and W (White)), an RG volatile memory unit or a
BW volatile memory unit may be provided to perform
sampling in the order of R→G→B→W, and the cumula-
tive light-emission frequency data on each color may be
outputted from the first display area volatile memory unit
or the second display area volatile memory unit to the
multiplier.
[0128] As an element used for the memories such as
the first display area volatile memory unit 403A and the
second display area volatile memory unit 403B, a static
memory (SRAM) or a dynamic memory (DRAM) may be
used. As an element used for the memory such as the
non-volatile memory unit 407, a ferroelectric memory
(FeRAM), an EEPROM, a flash memory or the like may
be used. However, the invention is not limited to these,
and commonly used memory elements may be employed
as well. In the case of using a DRAM for the volatile mem-
ory unit, however, a regular refresh function is addition-
ally required.
[0129] As set forth above, by dividing the cumulative
time data into an upper bit and a lower bit, and assigning
each data fragment with a memory unit for storing the
cumulative time data for accumulation, the capacity of a
memory used as a volatile memory is not required to be
increased, thereby the number of connection pins is re-
duced as well as the area of the circuits can be reduced,
which leads to the lower manufacturing cost and the
downsizing of the device.

[Embodiment 1]

[0130] The video data correction circuit of the invention
is separately provided outside the display portion, there-
by video data signals inputted to the display portion can
be corrected. Alternatively, as shown in FIG. 10, the video
data correction circuit of the invention can be formed over
the same substrate as the display portion.
[0131] In the display device shown in FIG 10, a format
converting unit 201, a source signal line driver circuit 202,
a gate signal line driver circuit 203, a pixel portion 205,
a video data correction circuit 206 and a connector 208
are formed over a common substrate 200, to which video
data is inputted through a flexible printed circuit (FPC)
board 207 connected to the connector 208. The afore-
mentioned flexible printed board 207 may be an aniso-
tropic conductive film (ACF). As the video data correction
circuit 206, the video data correction circuit of the inven-
tion can be used which has an adder unit 209 including
an adder 212, a memory unit 210 including a first volatile
memory unit 213 and a second volatile memory unit 214,
and a correction unit 211 including a volatile memory unit
215 and an adder 216. As the substrate 200, a glass
substrate may be preferably used. However, in stead of
the glass substrate, another substrate such as a heat-
resistant plastic substrate may be used. Each of the
source signal line driver circuit 202 and the gate signal
line driver circuit 203 may be a known circuit, and de-
pending on the circuit configuration, a plurality of gate

signal line driver circuits may be provided.
[0132] According to the invention, in the readout oper-
ation of a high-order bit of the light-emission cumulative
time data from the volatile memory unit in each frame of
a reception clock for storing the light-emission cumulative
time data in volatile memory units by counting the light-
emission time of light-emitting elements, a margin for ac-
cess timing can be secured by reducing the number of
memory readout accesses in one frame of a reception
clock; therefore, the capacity or the operation speed of
memories is not required to be increased. Thus, the in-
vention realizes the downsizing, lower power consump-
tion and lower cost of a product. Further, in the case
where a video data correction circuit is formed over the
same substrate as a display portion, an area occupied
by a video data correction circuit per se can be reduced,
thereby a narrower frame can be achieved.
[0133] In addition, according to the invention, and in
the operation for reading out a high-order bit of the light-
emission cumulative time data from volatile memories in
each frame of a reception cycle for storing the light-emis-
sion cumulative time data in the volatile memories by
counting the light-emission time of light-emitting ele-
ments, the cumulative time data on a pixel to which the
odd-numbered video data is inputted and the cumulative
time data on a pixel to which the even-numbered video
data is inputted are simultaneously read out from two
volatile memories. Thus, a margin for access timing can
be secured by reducing the number of readout accesses
to memories in one frame of a reception clock in this
operation. Therefore, the capacity and the operation
speed of memories are not required to be increased. Fur-
ther, since the light-emission time of a pixel to which the
odd-numbered video data is inputted and a pixel to which
the even-numbered video data is inputted can be per-
formed in parallel in one frame of a frame clock, the
number of memory accesses can be drastically reduced.
Thus, the invention can contribute to the downsizing, low-
er power consumption and lower cost of a product.

[Embodiment 2]

[0134] In this embodiment, description is made on
electronic appliances each having a display device to
which the invention in accordance with the Embodiment
1 is applied. The electronic appliances include a televi-
sion receiver set, a computer, a portable phone, a digital
still camera, a display of a desktop, floor-stand or wall-
hung type, a video recorder of a view finder type and/or
a direct view type, a navigation system, a video phone,
a goggle display, an audio reproducing device (e.g., a
car audio or an audio component stereo), a game ma-
chine provided with a display device, a portable informa-
tion terminal (e.g., a mobile computer, a quickcast, a port-
able game machine or an electronic book), an image re-
producing device provided with a recording medium (spe-
cifically, a device for reproducing video or still images
recorded in a recording medium such as a Digital Versa-
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tile Disc (DVD) and having a display portion for displaying
the reproduced image) or the like. FIGS. 11A and 11B
show specific examples of such electronic appliances.
[0135] Description is made on examples where a dis-
play device using the invention is applied to an informa-
tion terminal such as a folding portable phone or a PDA.
FIG. 11A is a perspective view of a folding portable
phone. The portable phone shown in FIG 11A includes
a main body 1101, a first display portion 1102, an audio
input portion 1103, an audio output portion 1104, a hinge
1105, an operating key 1106 and the like. The portable
phone shown in FIG 11A can be folded with the hinge
1104 though shown herein is in an unfolded state.
[0136] The invention can be applied to a video data
correction circuit as a peripheral circuit of the first display
portion 1102. As a result, even in the case where degra-
dation is caused in an element inside the display screen
of the self-luminous device, normal image display without
luminance unevenness can be performed as well as the
downsizing of a display portion, the downsizing of the
whole device or a narrower frame and the lower manu-
facturing cost can be facilitated.
[0137] The portable phone shown in this embodiment
may have a built-in digital camera.
[0138] The portable phone shown in FIG 11(A) can be
folded with the hinge 1105. FIG. 11B shows the portable
phone in a folded state. The folded portable phone 1107
includes a second display portion 1108, a speaker portion
1109, an operating key 1110 and the like. With this shape,
a user can recognize data while viewing the second dis-
play portion 1108.
[0139] A display device using the invention can be ef-
fectively applied to the second display portion as well. In
the case where a plurality of display portions are provid-
ed, advantageous effects of the invention can be in-
creased such that the downsizing of a display portion,
the downsizing of the whole device or a narrower frame
as well as the lower manufacturing cost can be achieved.
[0140] In addition, the invention can be effectively ap-
plied to the case where another display portion is provid-
ed in the portion other than the aforementioned.
[0141] FIG. 11C is a digital still camera which includes
a main body 1121, a display portion 1122, an image-
receiving portion 1123, an operating key 1124, a shutter
1125 and the like. The digital still camera of this embod-
iment generates video signals through photoelectric con-
version of an optical image of an object with an image
pick-up element of a CCD (Charge Coupled Device). The
display portion 1122 performs display based on the video
signal obtained by the CCD, and the display device func-
tions as a finder for displaying an object. It is needless
to mention that the invention can be effectively applied
to other image pick-up devices such as a CMOS. The
invention can be applied to a peripheral circuit (a video
data correction circuit or a control circuit) of the display
portion 1122. As a result, even in the case where degra-
dation is caused in an element inside the display screen
of the self-luminous device, normal image display without

luminance unevenness can be performed as well as the
downsizing or a narrower frame of a display portion, the
downsizing of the whole device and the lower manufac-
turing cost can be achieved.
[0142] FIG. 12A is a desktop, floor-stand or wall-hung
type display which includes a housing 1201, a display
portion 1202, a speaker portion 1203 and the like. The
invention can be applied to a video data correction circuit
as a peripheral circuit of the display portion 1202. By
applying the invention, normal image display without lu-
minance unevenness can be performed as well as the
downsizing or a narrower frame of a display portion, the
downsizing of the whole device and the lower manufac-
turing cost can be achieved even in the case where deg-
radation is caused in an element inside the display screen
of the self-luminous device.
[0143] FIG 12B is a portable information terminal de-
vice which includes a main body 1211, a display portion
1212, a switch 1213, operating keys 1214, an IR port
1215 and the like. The display portion 1212 mainly dis-
plays image data and text data. The invention can be
applied to a peripheral circuit (a video data correction
circuit or a control circuit) of the display portion 1212. As
a result, even in the case where degradation is caused
in an element inside the display screen of the self-lumi-
nous device, normal image display without luminance
unevenness can be performed as well as the downsizing
of a display portion, the downsizing of the whole device
and the lower manufacturing cost can be achieved.
[0144] FIG 12C is a goggle display which includes a
main body 1221, a display portion 1222, an earphone
1223, a temple frame 1224 and the like. The invention
can be applied to a peripheral circuit (a video data cor-
rection circuit or control circuit) of the display portion
1222. As a result, even in the case where degradation is
caused in an element inside the display screen of the
self-luminous device, normal image display without lumi-
nance unevenness can be performed as well as the
downsizing of a display portion, the downsizing of the
whole device and the lower manufacturing cost can be
achieved.
[0145] FIG 12D is a computer which includes a main
body 1231, a housing 1232, a display portion 1233, a key
board 1234, an external connection port 1235, a pointing
mouse 1236 and the like. The invention can be applied
a peripheral circuit (video data correction circuit or a con-
trol circuit) of the display portion 1233. As a result, even
in the case where degradation is caused in an element
inside the display screen of the self-luminous device, nor-
mal image display without luminance unevenness can
be performed as well as the downsizing of a display por-
tion, the downsizing of the whole device and the lower
manufacturing cost can be achieved. Note that the com-
puter includes a so-called notebook computer incorpo-
rating a central processing unit (CPU) and a recording
medium, and a so-called desktop computer which does
not incorporate a CPU and a recording medium or the
like.
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[0146] Note that the electronic appliance to which a
display device having the video data correction circuit of
the invention is applied includes the portable phone in
FIGS. 11A and 11B, the display in FIG 12A, the portable
information terminal in FIG 12B, the goggle display in
FIG 12C and the computer in FIG. 12D as well as a video
recorder of a view finder type and/or a direct view type,
a quickcast, an electronic databook, an electronic calcu-
lator, a video phone, a POS terminal, a device provided
with a touch panel, an electronic book and the like. It is
needless to mention that the display device having the
aforementioned video data correction circuit can be ap-
plied to the display portion of each electronic appliance.
[0147] Note that the display device used for such elec-
tronic appliances can be formed using a heat-resistant
plastic substrate as well as a glass substrate. According-
ly, even more downsizing can be achieved.
[0148] The aforementioned embodiments to which the
invention is applied are only exemplary ones, and there-
fore, the invention is not limited to these. It is needless
to mention that various changes and modifications will
be apparent to those skilled in the art without departing
from the technical ingenuity determined by the scope of
the invention. For example, the aforementioned embod-
iments can be implemented by freely combining each
embodiment mode and embodiment.
[0149] The present application is based on Japanese
Priority application No. 2004-315163 filed on October 29,
2004 with the Japanese Patent Office, the entire contents
of which are hereby incorporated by reference.

Claims

1. A display device comprising:

a pixel portion having a plurality of pixels;
a cumulative data storage unit for storing a cu-
mulative light-emission frequency data of each
of the plurality of pixels in corresponding one of
a plurality of memories;
a correction unit for correcting a video data
based on the cumulative light-emission frequen-
cy data stored in the cumulative data storage
unit, and for outputting the corrected video data
to the pixel portion, wherein each of the plurality
of the pixels emits light having any one of a plu-
rality of colors, and
an adder for adding a light-emission frequency
data of each of the plurality of pixels detected
by sampling the corrected video data supplied
to the pixel portion to the cumulative light-emis-
sion frequency data of each of the plurality of
pixels stored in the cumulative data storage unit,
and for writing, to the cumulative data storage
unit, a result of the adding as a new cumulative
light-emission frequency data;
wherein the cumulative light-emission frequen-

cy data is divided into a plurality of data frag-
ments, wherein each of the plurality of the data
fragments is corresponded to at least one of the
plurality of the colors, and
wherein each of the plurality of the data frag-
ments is stored in corresponding one of the plu-
rality of memories.

2. The display device according to claim 1,
wherein the plurality of memories is a first memory
and a second memory.

3. The display device according to claim 2,
wherein the first memory and the second memory
are volatile memory.

4. The display device according to claim 3,
wherein each of the plurality of the data fragments
is divided into a high-order bit and a low-order bit
when the cumulative light-emission frequency data
is added to the light-emission frequency data.

5. The display device according to one of claims 1 - 4,
wherein the cumulative light-emission frequency da-
ta is any one of a cumulative data of light-emission
time of each of the plurality of pixels, and a cumula-
tive data of the light-emission time and intensity of
each of the plurality of pixels.

6. The display device according to one of claims 1 - 4,
wherein the plurality of colors are red, green and
blue.

7. The display device according to claim 6,
wherein the plurality of the data fragments consist
of a first data fragment and a second data fragment,
wherein the first data fragment is corresponded to
red and green, and
wherein the second data fragment is corresponded
to blue.

8. A display device comprising:

a pixel,portion having a plurality of pixels;
a cumulative data storage unit for storing a cu-
mulative light-emission frequency data of each
of the plurality of pixels in corresponding one of
a plurality of memories;
a correction unit for correcting a video data
based on the cumulative light-emission frequen-
cy data stored in the cumulative data storage
unit, and for outputting the corrected video data
to the pixel portion, wherein the plurality of the
pixels are divided into a plurality of groups,
an adder for adding a light-emission frequency
data of each of the plurality of pixels detected
by sampling the corrected video data supplied
to the pixel portion to the cumulative light-emis-
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sion frequency data of each of the plurality of
pixels stored in the cumulative data storage unit,
and
for writing to the cumulative data storage unit, a
result of the adding, as a new cumulative light-
emission frequency data; and
wherein each of the plurality of the groups is
corresponded to any one of a plurality of display
region,
wherein the cumulative light-emission frequen-
cy data is divided into a plurality of data frag-
ments, wherein each of the plurality of the data
fragments is corresponded to at least one of the
plurality of the groups, and
wherein each of the plurality of the data frag-
ments is stored in corresponding one of the plu-
rality of memories.

9. The display device according to claim 8,
wherein the plurality of memories is a first memory
and a second memory.

10. The display device according to claim 9,
wherein the first memory and the second memory
are volatile memory.

11. The display device according to claim 10,
wherein each of the plurality of the data fragments
is divided into a high-order bit and a low-order bit
when the cumulative light-emission frequency data
is added to the light-emission frequency data.

12. The display device according to one of claims 8 - 11,
wherein the cumulative light-emission frequency da-
ta is any one of a cumulative data of light-emission
time of each of the plurality of pixels, and a cumula-
tive data of the light-emission time and intensity of
each of the plurality of pixels.

13. The display device according to one of claims 8 - 11,
wherein the first display region is a region where odd-
numbered video data is inputted, and the second
display region is a region where even-numbered vid-
eo data is inputted.

14. The display device according to one .of claims 1 - 4
or 8 -11, further comprising:

a gate signal line driver circuit electrically con-
nected, to the pixel portion; and
a source signal line driver circuit electrically con-
nected to the pixel portion.

15. An electronic appliance comprising the display de-
vice according to one of claims 1 - 4 or 8 - 11, wherein
the electronic appliance is one selected from the
group consisting of a television receiver set, a com-
puter, a portable phone, a digital still camera, a dis-

play of a desktop, floor-stand or wall-hung type, a
video recorder of a view finder type and/or a direct
view type, a navigation system, a video phone, a
goggle display, an audio reproducing device, a game
machine, a portable information terminal, and an im-
age reproducing device provided with a recording
medium.

Patentansprüche

1. Anzeigevorrichtung, die umfasst:

einen Pixelabschnitt, der eine Vielzahl von Pi-
xeln aufweist;
eine kumulative Datenspeichereinheit zum
Speichern von kumulierten Lichtemissionsfre-
quenzdaten jedes der Vielzahl von Pixeln in ei-
nem entsprechenden Speicher einer Vielzahl
von Speichern;
eine Korrektureinheit zum Korrigieren von Vide-
odaten basierend auf den kumulierten Lichte-
missionsfrequenzdaten, die in der kumulativen
Datenspeichereinheit gespeichert sind, und
zum Ausgeben der korrigierten Videodaten an
den Pixelabschnitt, wobei jedes der Vielzahl der
Pixel Licht emittiert, das eine Farbe einer Viel-
zahl von Farben aufweist; und
einen Addierer zum Addieren von Lichtemissi-
onsfrequenzdaten jedes der Vielzahl von Pixeln,
die durch Abtasten der dem Pixelabschnitt zu-
geführten korrigierten Videodaten erfasst wer-
den, zu den in der kumulativen Datenspeicher-
einheit gespeicherten kumulierten Lichtemissi-
onsfrequenzdaten jedes der Vielzahl von Pixeln,
und zum Schreiben eines Ergebnisses des Ad-
dierens als neue kumulierte Lichtemissionsfre-
quenzdaten in die kumulative Datenspeicher-
einheit,
wobei die kumulierten Lichtemissionsfrequenz-
daten in eine Vielzahl von Datenfragmenten ge-
teilt werden,
wobei jedes der Vielzahl der Datenfragmente
mindestens einer Farbe der Vielzahl der Farben
entspricht, und
wobei jedes der Vielzahl der Datenfragmente in
einem entsprechenden Speicher der Vielzahl
von Speichern gespeichert wird.

2. Anzeigevorrichtung nach Anspruch 1,
wobei es sich bei der Vielzahl von Speichern um
einen ersten Speicher und einen zweiten Speicher
handelt.

3. Anzeigevorrichtung nach Anspruch 2,
wobei es sich bei dem ersten Speicher und dem
zweiten Speicher um flüchtige Speicher handelt.
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4. Anzeigevorrichtung nach Anspruch 3,
wobei jedes der Vielzahl der Datenfragmente in ein
höherwertiges Bit und ein niederwertiges Bit geteilt
wird, wenn die kumulierten Lichtemissionsfrequenz-
daten zu den Lichtemissionsfrequenzdaten addiert
werden.

5. Anzeigevorrichtung nach einem der Ansprüche 1-4,
wobei es sich bei den kumulierten Lichtemissions-
frequenzdaten entweder um kumulierte Daten über
die Lichtemissionszeit jedes der Vielzahl von Pixeln
oder um kumulierte Daten über die Lichtemissions-
zeit und Intensität jedes der Vielzahl von Pixeln han-
delt.

6. Anzeigevorrichtung nach einem der Ansprüche 1-4,
wobei es sich bei der Vielzahl von Farben um Rot,
Grün und Blau handelt.

7. Anzeigevorrichtung nach Anspruch 6,
wobei die Vielzahl der Datenfragmente aus einem
ersten Datenfragment und einem zweiten Daten-
fragment besteht,
wobei das erste Datenfragment Rot und Grün ent-
spricht, und
wobei das zweite Datenfragment Blau entspricht.

8. Anzeigevorrichtung, die umfasst:

einen Pixelabschnitt, der eine Vielzahl von Pi-
xeln aufweist;
eine kumulative Datenspeichereinheit zum
Speichern von kumulierten Lichtemissionsfre-
quenzdaten jedes der Vielzahl von Pixeln in ei-
nem entsprechenden Speicher einer Vielzahl
von Speichern;
eine Korrektureinheit zum Korrigieren von Vide-
odaten basierend auf den kumulierten Lichte-
missionsfrequenzdaten, die in der kumulativen
Datenspeichereinheit gespeichert sind, und
zum Ausgeben der korrigierten Videodaten an
den Pixelabschnitt, wobei die Vielzahl der Pixel
in eine Vielzahl von Gruppen geteilt ist; und
einen Addierer zum Addieren von Lichtemissi-
onsfrequenzdaten jedes der Vielzahl von Pixeln,
die durch Abtasten der dem Pixelabschnitt zu-
geführten korrigierten Videodaten erfasst wer-
den, zu den in der kumulativen Datenspeicher-
einheit gespeicherten kumulierten Lichtemissi-
onsfrequenzdaten jedes der Vielzahl von Pixeln,
und zum Schreiben eines Ergebnisses des Ad-
dierens als neue kumulierte Lichtemissionsfre-
quenzdaten in die kumulative Datenspeicher-
einheit,
wobei jede der Vielzahl der Gruppen einem An-
zeigebereich einer Vielzahl von Anzeigeberei-
chen entspricht,
wobei die kumulierten Lichtemissionsfrequenz-

daten in eine Vielzahl von Datenfragmenten ge-
teilt werden,
wobei jedes der Vielzahl der Datenfragmente
mindestens einer Gruppe der Vielzahl der Grup-
pen entspricht, und
wobei jedes der Vielzahl der Datenfragmente in
einem entsprechenden Speicher der Vielzahl
von Speichern gespeichert wird.

9. Anzeigevorrichtung nach Anspruch 8,
wobei es sich bei der Vielzahl von Speichern um
einen ersten Speicher und einen zweiten Speicher
handelt.

10. Anzeigevorrichtung nach Anspruch 9,
wobei es sich bei dem ersten Speicher und dem
zweiten Speicher um flüchtige Speicher handelt.

11. Anzeigevorrichtung nach Anspruch 10,
wobei jedes der Vielzahl der Datenfragmente in ein
höherwertiges Bit und ein niederwertiges Bit geteilt
wird, wenn die kumulierten Lichtemissionsfrequenz-
daten zu den Lichtemissionsfrequenzdaten addiert
werden.

12. Anzeigevorrichtung nach einem der Ansprüche
8-11, wobei es sich bei den kumulierten Lichtemis-
sionsfrequenzdaten entweder um kumulierte Daten
über die Lichtemissionszeit jedes der Vielzahl von
Pixeln oder um kumulierte Daten über die Lichtemis-
sionszeit und Intensität jedes der Vielzahl von Pixeln
handelt.

13. Anzeigevorrichtung nach einem der Ansprüche
8-11, wobei es sich bei dem ersten Anzeigebereich
um einen Bereich handelt, in den ungeradzahlige
Videodaten eingegeben werden, und es sich bei
dem zweiten Anzeigebereich um einen Bereich han-
delt, in den geradzahlige Videodaten eingegeben
werden.

14. Anzeigevorrichtung nach einem der Ansprüche 1-4
oder 8-11, die ferner umfasst:

eine Gate-Signalleitungstreiberschaltung, die
elektrisch mit dem Pixelabschnitt verbunden ist;
und
eine Source-Signalleitungstreiberschaltung, die
elektrisch mit dem Pixelabschnitt verbunden ist.

15. Elektronisches Gerät, das die Anzeigevorrichtung
nach einem der Ansprüche 1-4 oder 8-11 umfasst,
wobei es sich bei dem elektronischen Gerät um ein
Gerät handelt, das aus der Gruppe ausgewählt wird,
die aus einem Fernsehgerät, einem Computer, ei-
nem Mobiltelefon, einer digitalen Fotokamera, ei-
nem Bildschirm eines Desktops, einem Standdis-
play, einem Wandbildschirm, einem Videorecorder
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mit Sucher und/oder vom Direktsichttyp, einem Na-
vigationssystem, einem Videotelefon, einer Videob-
rille, einer Audiowiedergabevorrichtung, einer Spiel-
konsole, einem tragbaren Informationsendgerät und
einer Bildwiedergabevorrichtung, die mit einem Auf-
zeichnungsmedium versehen ist, besteht.

Revendications

1. Dispositif d’affichage comprenant:

une portion de pixel ayant une pluralité de pixels;
une unité de stockage de données cumulatives
destinée à stocker une donnée cumulative de
fréquence d’émission de lumière de chacun de
la pluralité de pixels dans une correspondante
d’une pluralité de mémoires;
une unité de correction destinée à corriger une
donnée vidéo en fonction de la donnée cumu-
lative de fréquence d’émission de lumière stoc-
kée dans l’unité de stockage de données cumu-
latives, et destinée à transmettre la donnée vi-
déo corrigée à la portion de pixel, dans laquelle
chacun de la pluralité de pixels émet de la lu-
mière ayant l’une quelconque de la pluralité de
couleurs, et
un additionneur destiné à additionner une don-
née de fréquence d’émission de lumière de cha-
cun de la pluralité de pixels, la donnée de fré-
quence d’émission de lumière étant détectée
par l’échantillonnage de la donnée vidéo corri-
gée fournie à la portion de pixel, à la donnée
cumulative de fréquence d’émission de lumière
de chacun de la pluralité de pixels stockée dans
l’unité de stockage de données cumulatives, et
destiné à écrire, à l’unité de stockage de don-
nées cumulatives, un résultat de l’addition com-
me une nouvelle donnée cumulative de fréquen-
ce d’émission de lumière;
dans lequel la donnée cumulative de fréquence
d’émission de lumière est divisée en une plura-
lité de fragments de données,
dans lequel chacun de la pluralité de fragments
de données correspond à au moins une de la
pluralité de couleurs, et
dans lequel chacun de la pluralité de fragments
de données est stocké dans une correspondan-
te de la pluralité de mémoires.

2. Dispositif d’affichage selon la revendication 1,
dans lequel la pluralité de mémoires est une premiè-
re mémoire et une seconde mémoire.

3. Dispositif d’affichage selon la revendication 2,
dans lequel la première mémoire et la seconde mé-
moire sont des mémoires volatiles.

4. Dispositif d’affichage selon la revendication 3,
dans lequel chacun de la pluralité de fragments de
données est divisé en un bit de poids fort et en un
bit de poids faible quand la donnée cumulative de
fréquence d’émission de lumière est additionnée à
la donnée de fréquence d’émission de lumière.

5. Dispositif d’affichage selon l’une des revendications
1 à 4, dans lequel la donnée cumulative de fréquence
d’émission de lumière est l’une quelconque d’une
donnée cumulative de période d’émission de lumière
de chacun de la pluralité de pixels, et d’une donnée
cumulative de période et intensité d’émission de lu-
mière de chacun de la pluralité de pixels.

6. Dispositif d’affichage selon l’une des revendications
1 à 4, dans lequel la pluralité de couleurs est le rouge,
le vert et le bleu.

7. Dispositif d’affichage selon la revendication 6,
dans lequel la pluralité de fragments de données est
constituée d’un premier fragment de données et d’un
second fragment de données,
dans lequel le premier fragment de données corres-
pond au rouge et au vert, et dans lequel le second
fragment de données correspond au bleu.

8. Dispositif d’affichage comprenant:

une portion de pixel ayant une pluralité de pixels;
une unité de stockage de données cumulatives
destinée à stocker une donnée cumulative de
fréquence d’émission de lumière de chacun de
la pluralité de pixels dans une correspondante
d’une pluralité de mémoires;
une unité de correction destinée à corriger une
donnée vidéo en fonction de la donnée cumu-
lative de fréquence d’émission de lumière stoc-
kée dans l’unité de stockage de données cumu-
latives, et destinée à transmettre la donnée vi-
déo corrigée à la portion de pixel, dans laquelle
la pluralité de pixels est divisée en une pluralité
de groupes, et
un additionneur destiné à additionner une don-
née de fréquence d’émission de lumière de cha-
cun de la pluralité de pixels, la donnée de fré-
quence d’émission de lumière étant détectée
par l’échantillonnage de la donnée vidéo corri-
gée fournie à la portion de pixel, à la donnée
cumulative de fréquence d’émission de lumière
de chacun de la pluralité de pixels stockée dans
l’unité de stockage de données cumulatives, et
destiné à écrire, à l’unité de stockage de don-
nées cumulatives, un résultat de l’addition com-
me une nouvelle donnée cumulative de fréquen-
ce d’émission de lumière;
dans lequel chacun de la pluralité de groupes
correspond à l’une quelconque d’une pluralité
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de régions d’affichage,
dans lequel la donnée cumulative de fréquence
d’émission de lumière est divisée en une plura-
lité de fragments de données,
dans lequel chacun de la pluralité de fragments
de données correspond à au moins un de la plu-
ralité de groupes, et
dans lequel chacun de la pluralité de fragments
de données est stockée dans une correspon-
dante de la pluralité de mémoires.

9. Dispositif d’affichage selon la revendication 8,
dans lequel la pluralité de mémoires est une premiè-
re mémoire et une seconde mémoire.

10. Dispositif d’affichage selon la revendication 9,
dans lequel la première mémoire et la seconde mé-
moire sont des mémoires volatiles.

11. Dispositif d’affichage selon la revendication 10,
dans lequel chacun de la pluralité de fragments de
données est divisé en un bit de poids fort et en un
bit de poids faible quand la donnée cumulative de
fréquence d’émission de lumière est additionnée à
la donnée de fréquence d’émission de lumière.

12. Dispositif d’affichage selon l’une des revendications
8 à 11, dans lequel la donnée cumulative de fréquen-
ce d’émission de lumière est l’une quelconque d’une
donnée cumulative de période d’émission de lumière
de chacun de la pluralité de pixels, et d’une donnée
cumulative de période et intensité d’émission de lu-
mière de la pluralité de pixels.

13. Dispositif d’affichage selon l’une des revendications
8 à 11, dans lequel la première région d’affichage
est une région recevant une donnée vidéo de numé-
ro impair, et la seconde région d’affichage est une
région recevant une donnée vidéo de numéro pair.

14. Dispositif d’affichage selon l’une des revendications
1 à 4 ou 8 à 11, comprenant aussi:

un circuit de commande de ligne de signal de
grille connecté électriquement à la portion de
pixel; et
un circuit de commande de ligne de signal de
source connecté électriquement à la portion de
pixel.

15. Appareillage électronique comprenant le dispositif
d’affichage selon l’une des revendications 1 à 4 ou
8 à 11, dans lequel l’appareillage électronique est
l’un choisi dans le groupe constitué d’un récepteur
télévision, d’un ordinateur, d’un téléphone portable,
d’un appareil photo numérique, d’un écran de table,
de plancher ou de mur, d’un enregistreur vidéo de
viseur et/ou de vue directe, d’un système de navi-

gation, d’un téléphone vidéo, d’un écran de type lu-
nettes, d’un dispositif de reproduction de sons, d’une
machine de jeux, d’un terminal informatique porta-
ble, et d’un dispositif de reproduction d’images com-
portant des média enregistrés.
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